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Sauget Area 1
HHRA-EE/CA and RI/FS

1.0 INTRODUCTION

This report presents the baseline human health risk assessment (HHRA) and the stream-lined short-
term risk assessment for Sauget Area 1, located in Sauget and Cahokia, Illinois. It is Volume II of the
Remedial Investigation/Site Characterization Report (RI/SC) for Sauget Area 1 (in preparation). The
environmental evaluations of Sauget Area 1 are being conducted as an Engineering Evaluation and
Cost Analysis (EE/CA) for the Sauget Area 1 sites and soil, sediment, surface water and air, and for
the Remedial Investigation and Feasibility Study (RI/FS) for Sauget Area 1 groundwater. The HHRA
was conducted to satisfy the Scope of Work (SOW) for the EE/CA and RI/FS (specifically Task 4
Section 2.5 and Task 5 Section 2 of the SOW) provided as an attachment to the Administrative Order
by Consent (AOC) entered into by the U.S. Environmental Protection Agency (USEPA) and Solutia
Inc. (Solutia), as well as to be compliant with the National Contingency Plan (NCP) (USEPA, 1990).

The HHRA and the short-term risk assessment were conducted in accordance with the USEPA-
approved Human Health Risk Assessment Workplan (HHRA Workplan) dated June 25, 1999
(including the August 6, 1999 revised pages), which was submitted as Volume 1B of the Support
Sampling Plan (SSP) for Sauget Area 1 (Solutia, 1999). The HHRA Workplan is provided as Appendix
A to this report. [Note that sections, figures and tables from the HHRA Workplan will be referenced in
this report. Because of the similarity of numbering, the following approach has been taken to identify
workplan elements: "Figure (Appendix A) 2-1" refers to an HHRA Workplan figure, and "Figure 2-1"
refers to an HHRA Report figure.] .

The HHRA and the short-term risk assessment were conducted using data from environmental
samples collected from the study area (shown in Figure 1-1 and described in more detail in Section 2)
in accordance with the USEPA-approved SSP. Validated laboratory analytical data are compiled in
the Data Validation Report (Solutia, 2000a), and field data are compiled in the Field Sampling Report
(Solutia, 2000b). These data are summarized and evaluated in the RI/SC (of which this report is
Volume II).

There have been some deviations from the work plan in the conduct of this HHRA. Table 1-1 provides
a summary and explanation of the deviations.

Baseline Risk Assessment

The purpose of the baseline HHRA is to evaluate potential human health effects of chronic daily
exposures to constituents detected in samples of environmental media collected from the study area.

The HHRA was conducted to be consistent with USEPA guidance for conducting a risk assessment
including, but not limited to, the following:

_
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• Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation
Manual (Parts A and D) (USEPA, 1989a and 1998a).

• Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions (USEPA,
1991a).

• USEPA Soil Screening Guidance: User's Guidance Manual, and Technical Background
Document (USEPA, 1996a,b).

• Human Health Evaluation Manual Supplemental Guidance; Standard Default Exposure
Factors. OSWER Directive 9285.6-03 (USEPA, 1991b).

• Exposure Factors Handbook (USEPA, 1997a).

• Land Use in CERCLA Remedy Selection Process. OSWER Directive No. 9355.7-04
(USEPA, 1995a).

In addition, elements of the Illinois Environmental Protection Agency (IEPA) Tiered Approach to
Corrective Action Objectives (TACO) (IEPA, 1998) were used in the conduct of the HHRA.

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health
risk assessments developed by USEPA (USEPA, 1989a); these steps are:

• Data Evaluation and Hazard Identification

• Toxicity Assessment

• Exposure Assessment

• Risk Characterization

Streamlined Short-Term Risk Assessment

The purpose of the short-term risk assessment is to evaluate potential human health effects of short-
term (i.e., subchronic) exposures to constituents detected in samples of environmental media collected
as part of the SSP. Since short-term health evaluations are not a standard component of most
hazardous waste site health assessments, limited guidance exists for performing these types of
evaluations. The short-term evaluation was conducted using the same four-step paradigm presented
above for the baseline HHRA, and followed the procedures presented in the HHRA Workplan.

Report Organization

A description of the site is presented in Section 2.0. The baseline HHRA is presented in Section 3.0
through 6.0 of this report. The short-term risk assessment is presented in Section 7.0. Section 8.0

_
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presents the summary and conclusions and Section 9.0 provides the references. A summary of the
information presented in each section of the report follows.

• Section 2.0 - Site Characterization. This section discusses the site and its environs,
describes source areas, potential migration pathways, and potentially impacted media.

• Section 3.0 - Data Evaluation and Hazard Identification. This section presents a summary of
the site data for use in the HHRA, and the results of the process used for the selection of
constituents of potential concern (COPCs) to be quantitatively evaluated in the baseline
HHRA.

• Section 4.0 - Dose-Response Assessment. The dose-response assessment evaluates the
relationship between the magnitude of exposure (dose) and the potential for occurrence of
specific health effects (response) for each COPC. Both potential carcinogenic and
noncarcinogenic effects are considered. This section presents the quantitative dose-
response values used in the baseline HHRA. The most current USEPA verified dose-
response values are used when available.

• Section 5.0 - Exposure Assessment. The purpose of the exposure assessment is to
provide a quantitative estimate of the magnitude and frequency of potential exposure to
COPCs by a receptor. This section presents the updated conceptual site model (CSM)
originally presented in the HHRA Workplan. Potentially exposed individuals, and the
pathways through which those individuals may be exposed to COPCs are identified based
on the physical characteristics of the site, as well as the current and reasonably foreseeable
future uses of the site and surrounding area. The extent of a receptor's exposure is
estimated by constructing exposure scenarios that describe the potential pathways of
exposure to COPCs and the activities and behaviors of individuals that might lead to contact
with COPCs in the environment.

• Section 6.0 - Risk Characterization. Risk characterization combines the results of the
exposure assessment and the toxicity assessment to derive site-specific estimates of
potentially carcinogenic and noncarcinogenic risks resulting from both current and
reasonably foreseeable potential human exposures to COPCs. The results of the risk
characterization are used to identify constituents of concern (COCs), which are a subset of
those COPCs whose risks result in an exceedance of the target risk range of IxlO"6 to
1x10"* for potential carcinogens and a target Hazard Index of one for noncarcinogens (that
act on the same target organ), as defined in the AOC SOW, USEPA guidance (USEPA,
1991 a), and by IEPA (1998). The target risk levels used for the identification of COCs are
based on USEPA guidance and Illinois TACO guidance. Specifically, USEPA provides the
following guidance (USEPA, 1991a):

"Where the cumulative carcinogenic site risk to an individual based on reasonable
maximum exposure for both current and future land use is less than 10"1, and the non-
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carcinogenic hazard quotient is less than 1, action generally is not warranted unless
there are adverse environmental impacts." and,

"The upper boundary of the risk range is not a discrete line at 1 x 10"*, although ERA
generally uses 1 x 10^ in making risk management decisions. A specific risk estimate
around 10"4 may be considered acceptable if justified based on site-specific conditions."

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens
(IEPA, 1998, Fact Sheet 13: Mixture Rule):

"The cumulative risk of carcinogenic contaminants attacking the same target must not
exceed 1 in 10,000 [10"4]. Therefore, the risk from all on-site similar acting carcinogens
must be added together. If this cumulative risk level is greater than 1 in 10,000,
corrective action must be taken to reach an acceptable risk level."

Within any of the steps of the risk evaluation process described above, assumptions must be
made due to a lack of absolute scientific knowledge. Some of the assumptions are
supported by considerable scientific evidence, while others have less support. The
assumptions that introduce the greatest amount of uncertainty in this risk evaluation are
discussed in Section 6.0.

• Section 7.0 - Short-Term Risk Assessment. The results of the short-term risk assessment,
as described above, are presented in this section.

• Section 8.0 - Summary and Conclusions. This section presents a summary of the results of
the baseline and short-term HHRAs. COCs are further evaluated in this section, and
remedial goals (RGs) are calculated.

• Section 9.0 - This section presents the references used in the text.

Tables and figures follow each section.
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Table 1-1
Modifications from Workplan
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

Modification

No comparison to Minimal Risk Levels (MRLs)
was performed in the Short Term Risk
Assessment.

No acute risk calculations were performed for the
Short Term Risk Assessment.

Site subsurface waste data were not collected.

Industry-Specific Analytes: copper, zinc, fluorides
and phosphorous data were not validated.

The Class II groundwater criteria were not
adjusted for cumulative effects.

Site M, CS-B, CS-C, CS-D, CS-E, the reference
area and portions of CS-F were not included in the
risk assessment.

Transects 1 and 2 (all media) were not included in
the quantitative evaluation for any receptor.

Site G surface soil was not included in the
quantitative evaluation for any receptor.

Site N surface soil was only included in the
quantitative evaluation for residential receptors.

The quantitative evaluation of the Indoor Industrial
Worker, the Outdoor Industrial Worker, the
Construction Worker, and the Resident did not
include inhalation of constituents volatilized from
Site subsurface waste or Transect subsurface soil.
The quantitative evaluation of the Trespassing
Teenager did not include inhalation of constituents
volatilized from Site subsurface waste.

The quantitative evaluation of the Recreation
Teenager and the Recreational Fisher did not
include ingestion of and dermal contact with
surface water.

The quantitative evaluation of the Resident did not
include inhalation of constituents volatilized from
groundwater.

The produce ingestion rates for the adult and child
resident changed (see Table 5-7 of the workplan
and Table 5-6 of the risk assessment).

Rationale

No Short Term Constituents of Potential Concern (STCOPCs)
were identified in soil.

The only STOPCs identified did not exhibit excess risks or
hazards in the chronic risk assessment. Therefore, they would
not exhibit excess risks or hazards in the short term risk
assessment.

Although the workplan indicated that this data would be
collected, it was not stipulated in the Site Sampling Plan (SSP).
An evaluation using historical data is presented in Appendix T.

Although the workplan indicated that this data would be
validated, it was not stipulated in the SSP.

The TACO guidance does not require this adjustment for Class
II standards.

Under an UAO, a sediment removal action is planned, thereby
eliminating these areas as exposure areas.

No Constituents of Potential Concern (COPCs) were identified
in these areas.

No COPCs were identified in soil for Site G.

No COPCs were identified for the industrial scenario for soils in
SiteN.

Site subsurface waste data were not collected, as collection of
this data was not stipulated by the SSP. No volatile organic
compounds (VOCs) were identified as COPCs in Transect
subsurface soil.

No COPCs were identified in surface water.

The only COPC identified in residential wells was lead, which
is not volatile.

The produce ingestion rates were adjusted for cooking loss
and dry weight.

1
J:\lndl_Service\Project Res\Solutia-6105\Sauget-6105-002\Comment ResponseVnodifications from workplan.doc

June 1,2001
Revision 1



N

A
LEGEND
EE1 Site

A/ Water Body

A/ Roads
CS-A Dead Creek Segment

Designations

FIGURE 1-1
Sauget Area 1 Study Area

Sauget Area 1
EE/CA and Rl/FS

Volume II
Human Health Risk Assessment

Solutia, Inc.
Remediation Technology Group

St. Louis, Missouri

3000 3000 Feet

J:/lndl_S«rv/PrajectRles/Solutia-6105/Sauget-6105-008/Maps/ensrmaps.apr
December 29, 2000
Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS

2.0 SITE CHARACTERIZATION

This HHRA addresses data from environmental samples collected in accordance with the SSP from
the areas of Sauget Area 1 identified in the AOC. Specifically, the EE/CA for Sauget Area 1 addresses
waste, soil, surface water, sediment and air in the following areas:

• Sites G, H, I, L, M, and N

• Potentially impacted areas:

- Dead Creek Segments (CS): CS-B, CS-C, CS-D, CS-E, and CS-F

- Undeveloped, commercial and/or residential properties adjacent to these creek
segments

The RI/FS for Sauget Area 1 addresses groundwater in the following areas:

• Sites and areas downgradient of the sites

• Private wells along Walnut Street and Judith Lane in Cahokia, IL

2.1 Study Area Description

Figure 1-1 presents the study area addressed by the EE/CA and RI/FS.

As discussed in Sections 1.0 and 2.0 of the SSP, Sites G, H, I, L, M and N contain wastes that came
from a wide variety of municipal and industrial sources. Site M is a fenced former sand borrow pit that
is now filled with water and is hydrologically connected to Dead Creek. Site G is a fill area stabilized by
USEPA in an emergency response that solidified organic wastes, placed a temporary soil cover over
the site, and controlled site access by the installation of a fence. Recent inspection indicates that the
site and fence are still stable. Recent inspection of Site H indicated that the site is stable with a
vegetative cover and no exposed wastes at the surface. Site L also appears to be stable. It is covered
with cinders and is located in a vegetated field. Site N reportedly contains construction rubble. Site I
was originally used as a sand and gravel pit that received industrial and municipal wastes. The site is
currently graded and covered with crushed stone and used for equipment and truck parking.

Dead Creek is an intermittent urban stream that bisects Sauget Area 1, passing through areas of
commercial land use, areas of open land, and areas of residential land use, and eventually discharges
to Borrow Pit Lake and Prairie DuPont Creek. The Borrow Pit Lake was formed as the result of the
excavation of borrow material in the mid-1950's for local construction, including the levy.

2-1
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The northern portion of the study area is an industrial area. Land use south of Area L is mixed
undeveloped, commercial and residential. Groundwater is not used as a source of drinking water in
the area. Both the Village of Sauget and the Village of Cahokia have in effect ordinances that prohibit
the use of groundwater as a potable water supply. Copies of these ordinances are presented in
Appendix S. However, there are some private wells in the area that may be used for outdoor
household activities.

2.2 Sediment Removal Action

On May 31, 2000, the USEPA issued a Unilateral Administrative Order (UAO) to Monsanto Company
and Solutia Inc. (Docket No. V-W-99-C-554) pursuant to section 106(a) of the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 as amended, 42 U.S.C. Section
9606(a). The Order requires the following response activities at Sauget Area 1 Creek Segments B and
Site M and Creek Segments C, D and E and the portion of Creek Segment F between Creek Segment
E and Route 3, which are located in Sauget and Cahokia, Illinois:

• Preparation of a Time Critical Removal Action Work Plan;

• Implementation of the Removal Action in accordance with the Work Plan to mitigate the threats
posed by presence of contamination in Dead Creek sediments and certain adjacent soils and
their potential migration via overflow and flood waters from the Site;

• Removal of materials from CS-B (creek sediments, creek bed soils and flood plain soils);
CS-C, D, E, and a portion of F (non-native creek sediments only); and Site M (pond sediments
and pond bottom soils) in Sauget Area 1, while minimizing adverse impacts to area wetlands
and habitat;

• Proper handling, dewatering, treatment and placement of such materials in the on-site
Containment Cell;

• A plan for management of Dead Creek storm water during the removal action;

• Sampling and analysis of areas where materials has been removed, for the purpose of defining
remaining contamination;

• Placement of membrane liner material over CS-B and in all other excavated areas where,
based on post-removal sample results, such liner is determined to be necessary; and

• Design of a containment cell that will provide adequate protection to human health
and the environment.

The Order requires Solutia to conduct these removal activities to abate a potential imminent and
substantial endangerment to the public health, welfare or the environment that may be presented by
the actual or threatened release of hazardous substances at or from the site.
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Therefore, environmental data from Site M and Dead Creek segments CS-B, CS-C, CS-D, CS-E, and
a portion of CS-F have not been included in the risk assessment.

Upon completion of the sediment removal action, exit sampling will be conducted in Dead Creek and
Site M. A risk assessment will be performed using these data to determine what, if any, additional
actions should be taken in these areas.

Conceptual Site Model

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a
conceptual site model (CSM) for human health was developed. The purpose of the CSM is to identify
source areas, potential migration pathways of constituents from source areas to environmental media
where exposure can occur, and to identify potential human receptors. The CSM is meant to be a
"living" model that can be updated and modified as additional data become available.

The initial CSM for the site is presented in Figure (Appendix A) 2-1, and was used to guide the
investigation presented in the SSP and the COPC selection process in Section 3.0. An updated CSM
is presented in Section 5.0, based on the data evaluation and COPC selection conducted in Section
3.0.
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3.0 DATA EVALUATION AND HAZARD IDENTIFICATION

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as COPCs for quantitative evaluation in the risk assessment. This step of the
risk assessment involves compiling and summarizing the data for the risk assessment, and selecting
COPCs based on a series of screening steps.

3.1 Data Evaluation

The HHRA was conducted using validated data collected from the site in support of the SSP. Data
used in the HHRA are presented in the Data Validation Report (Solutia, 2000a) and the Field Sampling
Report (Solutia, 2000b).

3.1.1 Areas and Media

The SSP for Sauget Area 1 was designed to investigate three major areas of the Sauget Area 1 study
area:

• Sites G, H, I, L, M, and N;

• Dead Creek and its environs including creek segments CS-B, CS-C, CS-D, CS-E, and CS-F,
which includes the Borrow Pit Lake; and

• The residential/commercial/undeveloped areas adjacent to Dead Creek, evaluated as
Transects 1, 2, 3, 4, 5, 6, and 7.

Of the data collected in support of the SSP, analytical data for use in the HHRA are available for the
following media:

• Site shallow groundwater;

• Site downgradient alluvial groundwaten

• Shallow groundwater southwest of the sites;

• Shallow groundwater in the vicinity of Walnut Street and Judith Lane;

• Groundwater from private wells in the vicinity of Walnut Street and Judith Lane;

• Site surface soil (0-0.5 feet below ground surface (bgs));

• Residential area surface soil;
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• Residential area subsurface soil (0.5-6 feet bgs);

• Dead Creek sediment;

• Borrow Pit Lake sediment;

• Dead Creek surface water;

• Borrow Pit Lake surface water;

• Fish tissue from Borrow Pit Lake; and

• 24-hour air samples at Sites G, H, I, and L.

Analytical data for use in the HHRA from background or reference locations are available for the
following media:

• Surface soil;

• Subsurface soil;

• Groundwater;

• Surface water;

• Sediment;

• Fish tissue; and

• Upwind air.

Figure 3-1 shows the study area and the sample collection locations for soil, groundwater, surface
water and sediment (excluding the reference or background areas).

3.1.2 Analytes

The SSP identified the suites of analytes for each medium. For ease of discussion here, the analytes
included in the risk assessment are identified as follows:

• Full suite of analytes - volatile organic compounds (VOCs), semi-volatile organic compounds
(SVOCs), metals, mercury, cyanide, polychlorinated biphenyls (PCBs), pesticides, and
herbicides;

• Dioxins - dioxins and furans; and

• Industry-specific analytes - PCBs, total petroleum hydrocarbons (TPH), copper, zinc, fluorides,
phosphorous and ortho-phosphate. [Note - of these analytes, only the data for PCBs were
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validated for inclusion in the HHRA. Data packages are available for the other analyses, but
validation was not necessary to perform the HHRA.]

All analytical data collected in support of the SSP were compiled and tabulated in a database for
statistical analysis. These data are presented in the Data Validation Report (Solutia, 2000a).

3.1.3 Summary Statistics

The data for each area and medium were summarized for use in the risk assessment. The following
guidance documents were used to develop the summary statistics:

• Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual, Part
A (U.S. EPA, 1989a).

• Supplemental Guidance to RAGS: Calculating the Concentration Term (U.S. EPA, 1992a).

The steps used to summarize the data by area and medium for use in identifying COPCs in the
screening process presented in this section are discussed here. The additional steps used to
summarize the data for identifying exposure point concentrations (EPCs) are presented in Section 5.0.

The steps used to summarize the data by area and medium are as follows:

Treatment of Duplicates: Data for samples and their duplicates were averaged before
summary statistics were calculated, such that a sample and its duplicate were treated as one
sample for calculation of summary statistics (including maximum detection and frequency of
detection).

Treatment of Non-Detects:

• Summary statistics were not calculated for constituents that were not detected in a
particular area/medium.

• Where constituents were detected in some samples and not in others in a particular
area/medium, 1/2 the reported sample quantitation limit (SQL) was used as a proxy
concentration for the samples reported as nondetect (USEPA, 1989b).

• For all non-detects for which 1/z the SQL was calculated, Vz the SQL was compared to
the maximum detected concentration for that area and medium. Where 7i the SQL
was greater than the maximum detected concentration in a particular area/medium,
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the SQL value was not used in the calculation of summary statistics for that
constituent in that area and medium (USEPA, 1989a).

Frequency of Detection: The frequency of detection is reported as a percentage based on the
total number of samples analyzed and the number of samples reported as detected for a
specific constituent. The number of samples used to calculate statistics reflects the treatment
of non-detects described above.

Minimum Detected Concentration: This is the minimum detected concentration for each
constituent/area/medium combination, after duplicates have been averaged.

Maximum Detected Concentration: This is the maximum detected concentration for each
constituent/area/medium combination, after duplicates have been averaged.

Average Concentration: This is the arithmetic mean concentration for each
constituent/area/medium combination, after duplicates have been averaged and non-detects
have been evaluated.

Appendix B presents the summary statistics by area and medium. For each area/medium
combination, two tables are presented: the first presents the summary statistics, and the second
identifies the samples used in the calculation of the summary statistics.

3.1.4 Sample Collection and Data Evaluation by Area and Medium

Data sets for each medium are described below.

3.1.4.1 Groundwater

Figure 3-2 identifies the residential non-potable use wells and the groundwater sample locations
evaluated in the risk assessment.

Transects - Analytical data for shallow groundwater in the Walnut Street/Judith Lane residential area,
as well as for four domestic wells in this area were evaluated in the risk assessment. These data
include the full suite of analytes and dioxins.

For the purposes of the risk assessment, shallow groundwater is defined as samples collected
between 0 and 30 feet bgs. This depth interval has been selected based on potential construction
activities and potential for volatilization to indoor and/or outdoor air, as discussed more fully in Section
5.0. The screening interval of the wells in the residential areas is unknown, however samples from
these wells were included in the risk assessment.
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Sites - Data for shallow groundwater collected from locations within the sites, the downgradient alluvial
aquifers, and shallow groundwater southwest of the sites, as identified in the SSP, were evaluated in
the risk assessment. These data include the full suite of analytes and dioxins.

Collection of groundwater samples downgradient of the sites using push sampling methods per the
SSP began at the water table, and samples were collected at approximately 10-foot intervals down to
bedrock. Groundwater sample collection with a site/fill area began below the lower depth of the waste.

Screening of the groundwater data to identify COPCs was conducted on a location-by-location basis,
therefore, summary statistics are not presented for groundwater in Appendix B.

3.1.4.2 Soil

Transects - Figure 3-3 identifies the location of each soil sample for each transect. Surface (0-0.5 feet
bgs) and subsurface (0.5-6 feet bgs) soil samples were collected from undeveloped areas along seven
transects as identified in the SSP in the residential/commercial/undeveloped area adjacent to Dead
Creek and analyzed for the full suite of analytes and dioxins. These Undeveloped Area Soil sample
identification numbers use the following format: undeveloped area soil designator - transect number -
location - depth interval, e.g., UAS-T7-S4-0-0.5FT. Only surface soil sample identification numbers
are provided on Figure 3-3 - all subsurface soil samples are co-located and distinguished by the
sample depth interval "3-6FT".

Based on the transect analytical results, additional surface and subsurface soil samples were collected
from three residences along each of Transects 1 through 6 and two residences along Transect 7 and
analyzed for the full suite of analytes and dioxins. These samples are identified as Developed Area
Soils, and follow the same sample identification scheme as above, but using the developed area soil
designator of "DAS." Figure 3-3 also provides the developed area soil sample locations.

Sites - Figure 3-4 identifies the location of each surface soil sample for each site. Surface soil (0-0.5
feet bgs) samples were collected in each site. These samples were analyzed for the full suite of
analytes and dioxins. The site soil sample identification numbers have the following format: site -
location - depth interval, e.g., WASTE-N-B2-0-0.5FT.

It should be noted that some of the samples in Transect 4 were taken in Site N. Although both sets of
data are evaluated for both residential and worker scenarios, their evaluation has been conducted
separately in the HHRA.

Appendix B provides the summary statistics for Site and Transect soils and a listing of each sample
included in each area/medium combination evaluated.
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3.1.4.3 Sediment

Sediment sample locations included in the risk assessment are identified on Figure 3-5, and Appendix
B presents the summary statistics. Study area sediment samples from locations not included in the
sediment removal action (discussed in Section 2.0) are located in the lower reach of Dead Creek
(downstream of Route 3) and in the Borrow Pit Lake. This area is being evaluated as one area in the
risk assessment.

Per the SSP, sediment samples were analyzed for the industry-specific constituents, while a subset
were analyzed for the full suite of analytes and dioxins. Samples analyzed for the industry-specific
analytes are identified by the designator TASED" followed by either "CSF" for Creek Segment F or
"BPL" for Borrow Pit Lake, and then a location and depth designator. The remaining sediment
samples have either a "BPL-ESED" designator, or a "SED-CSF" designator.

3.1.4.4 Surface Water

Surface water sample locations included in the risk assessment are identified on Figure 3-5, and
Appendix B presents the summary statistics. Study area surface water samples from locations not
included in the sediment removal action (discussed in Section 2.0) are located in the lower reach of
Dead Creek (downstream of Route 3) and in the Borrow Pit Lake. This area is being evaluated as one
area in the risk assessment.

The surface water samples were analyzed for the full suite of analytes and dioxins, and have sample
designators of "SW followed by either "CSF" for Creek Segment F or "BPL" for Borrow Pit Lake, and
then a location designator.

3.1.4.5 Fish Fillet

Fish fillet samples were collected from Borrow Pit Lake and analyzed for the full suite of analytes (with
the exception of VOCs) and dioxins. Three white crappie composite fish fillet samples and two white
bass fillet samples were collected. Since it was difficult to obtain sufficient tissue mass from a single
species, white crappie fillets were analyzed for VOCs, SVOCs, metals, mercury, cyanide and PCBs,
and white bass fillets were analyzed for pesticides and herbicides.

3.1.4.6 Air

Air samples were collected in the vicinity of Sites G, H, I, and L and analyzed for VOCs, SVOCs,
PCBs, dioxins, and metals. Air samples were collected over a 24-hour period during hot, dry
conditions (September, 1999) conducive to air emissions of dust and volatiles. To perform the HHRA,
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these data were compared to chronic and, if appropriate, to subchronic or acute criteria as discussed
in the HHRA Workplan (Appendix A).

3.2 Methodology for Selection of Constituents of Potential Concern

COPCs are a subset of the complete list of constituents detected in site media that are carried through
the quantitative risk assessment process. Selection of COPCs focuses the analysis on the most likely
risk "drivers." As stated in USEPA guidance (USEPA, 1993a):

"Most risk assessments are dominated by a few compounds and a few routes of exposure.
Inclusion of all detected compounds at a site in the risk assessment has minimal influence on the
total risk. Moreover, quantitative risk calculations using data from environmental media that may
contain compounds present at concentrations too low to adversely affect public health have no
effect on the overall risk estimate for the site. The use of a toxicity screen allows the risk
assessment to focus on the compounds and media that may make significant contributions to
overall risk."

Several factors are typically considered in selecting COPCs for a site, including natural background,
frequency of detection, and toxicity, including essential nutrient status. Each of these evaluation steps
is called a "screening step." Risk calculations are conducted using the COPCs identified in these
steps.

The steps used to identify COPCs are presented below.

3.2.1 Evaluation of Frequency of Detection and Essential Nutrient Status

Per the HHRA Workplan (Appendix A), a frequency of detection screen was conducted on each
medium (e.g., sediment, surface soil, etc.). According to this screening step, constituents that are
detected in fewer than 5% of samples, provided 20 samples are available, would not be included as
COPCs, though some of these constituents would be retained as COPCs based on professional
judgment, considering factors such as the presence of a hotspot. However, based on the frequency of
detection information presented in the summary statistics in Appendix B, no constituents were
excluded from consideration as a COPC based on the frequency of detection screen. In addition,
essential nutrients (i.e., calcium, iron, magnesium, sodium and potassium) were not included as
COPCs (HHRA Workplan, and USEPA, 1989a).

3.2.2 Comparison to Background

Background samples were collected in the vicinity of the site to provide information on naturally-
occurring levels of constituents typical for the local area. The purpose of comparing site conditions to
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local background is to determine if site concentrations of constituents are representative of background
concentrations, which, therefore, should not be included in risk calculations. Background comparisons
were conducted for each medium using site-specific background data and background concentrations.

Three background groundwater samples were collected in upgradient locations, and three surface soil
and three subsurface soil samples were collected at background locations, all identified in the SSP.
These background locations are presented on Figure 3-6. Four surface water samples, four sediment
samples and four fish fillet samples were collected from reference locations, as there are no upgradient
locations in Dead Creek outside of the study area (see the Ecological Risk Assessment in Volume III of
this report).

The procedure for determining whether a constituent concentration is consistent with background
follows that developed by USEPA Region 4 (USEPA, 2000a) and presented in the HHRA Workplan
(Appendix A). Maximum detected concentrations of constituents in environmental media at the site
were compared to two times the arithmetic mean site-specific background concentration. USEPA
Region 4 states that although RAGS (USEPA, 1989a) allows the use of statistics in data evaluation,
statistics may not be sufficiently conservative at this stage of the risk evaluation; and in most cases,
there are not a sufficient number of samples for conducting a statistical analysis. Therefore, if
maximum concentrations of inorganic constituents in an area are found to be less than two times the
average background concentrations, then those constituents are eliminated from quantitative
evaluation in the risk assessment. Constituents whose maximum detected concentrations are above
the defined background levels and not identified as an essential nutrient were retained for evaluation in
the next step of the hazard identification process (Toxicity Screen).

The calculation of background concentrations is presented in Appendix D. It should be noted that
arsenic in soil in a subset of the sites and transects was the only constituent eliminated as a COPC
based solely on the background screening step.

The background locations for soil and groundwater are those identified by USEPA or its contractors in
previous investigations. A review of the background data for the soil samples indicates that organic
constituent concentrations from location EE-20 may not be representative of background, although the
inorganic concentrations are similar to those from the other background locations. Since arsenic is the
only constituent eliminated as a COPC based solely on the comparison to background, the use of this
sample's results has not affected the outcome of the risk assessment.

3.2.3 Toxicity Screen

A toxicity screen was performed in accordance with USEPA Region 5 guidance (USEPA, 1998b) and
IEPA regulations (IEPA, 1998).
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3.2.3.1 Sources of Screening Criteria

USEPA Region 5 guidance identifies the following three sources as appropriate screening levels for
soil, in order of preference:

1) Most recent generic soil screening levels (SSLs) developed and presented in Appendix A
of the Soil Screening Guidance (USEPA, 1996b). The SSLs are based on ingestion and
inhalation (direct contact) and soil-to-groundwater exposure pathways for a residential
scenario.

2) Site-specific SSLs derived using the methodology outlined in the above reference.

3) Most recent USEPA Region 9 Preliminary Remediation Goals (PRGs; USEPA, 1999).

The IEPA TACO program (IEPA, 1998) is very similar to that outlined in the SSL guidance (USEPA,
1996a) in that it provides Tier I criteria based on direct contact (ingestion and inhalation) and the soil-
to-groundwater pathway. In fact, the TACO Tier I criteria have been developed based on the USEPA
SSL guidance. However, the TACO Tier I criteria are more comprehensive because values are
provided for a longer list of constituents, and Tier I criteria are available for both residential and
industrial scenarios.

Therefore, IEPA TACO Tier I criteria were used for the identification of COPCs for soil and
groundwater for quantitative evaluation in the risk assessment. Where IEPA TACO Tier I criteria
(IEPA, 1998) were not available, structural similarity was used to assign a surrogate TACO Tier 1
criterion, and where this was not possible USEPA Region 9 PRGs (1999) were used. The screening
values are presented in Appendix C. It should be noted that the TACO Tier 1 criteria are being used
here strictly as screening values; they are not considered either by USEPA or IEPA to be an
"applicable or relevant and appropriate requirement" (ARAR) under the NCP.

Residential values were used to identify COPCs for residential soils and sediments, and industrial
values were used to evaluate fill area soils. Region 9 PRGs were used as screening criteria for ten
constituents detected in soil.

The TACO program also provides screening criteria for the groundwater ingestion component of the
soil to groundwater pathway that were used here. These latter values conservatively address leaching
of constituents from soils to underlying groundwater.

The IEPA TACO program provides Tier 1 groundwater remediation objectives for two classes of
groundwater: Class I and Class II. Class I is potable resource groundwater, and Class II applies to all
other groundwater. The derivation of the Class I and Class II criteria are discussed in Appendix C.
Class II criteria were developed to allow for facile treatment of groundwater to meet Class I criteria, and
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to be protective of agricultural uses of groundwater. Thus, the Class II criteria are considered to be
protective of incidental groundwater exposures.

The groundwater in the study area meets the Class I: Potable Resource Groundwater criteria set forth
in 35 III. Adm. Code 620. However, as noted in the HHRA Workplan, a drinking water scenario would
only be included in the risk assessment if it was determined that groundwater was being used as a
sole source of drinking water for any of the residences in the study area that are downgradient of the fill
areas. Private wells in the study area are either not used or are used for outdoor household activities.
In addition, ordinances are in effect in the Village of Sauget and the Village of Cahokia that prohibit the
use of groundwater as a potable water supply (these are presented in Appendix S). Therefore, a
drinking water scenario is not included in the risk assessment. To identify COPCs for potential
incidental exposures to groundwater (i.e., non-drinking water scenarios), the Class II criteria were
used. Region 9 PRGs for tap water were used as screening criteria for fourteen constituents detected
in groundwater.

However, to provide a range of evaluations, groundwater was separately compared to TACO Tier I
Class I groundwater criteria; this comparison is presented in Appendix U. In addition, the residential
non-potable use wells sampled as part of the SSP were also evaluated for a drinking water use
scenario; this evaluation is presented in Appendix V. The results of these evaluations are discussed in
Section 6.5.

IEPA TACO Tier I values are not available for surface water, fish tissue, or air. Hence, surface water
data were compared to the Class II groundwater criteria, as surface water exposures for evaluation in
the risk assessment involve incidental contact with surface water, and not a drinking water exposure.
Fish tissue data were compared to the USEPA Region 3 Risk-Based Concentrations (RBCs) for fish
(USEPA, 2000b). As fish tissue data were available for evaluation, a comparison of surface water data
to human health Ambient Water Quality Criteria (AWQCs) for fish ingestion (USEPA, 1998c) was not
required. Air concentrations were compared to USEPA Region 9 PRGs (USEPA, 1999).

The toxicity criteria available at the time of the HHRA Workplan (Appendix A) preparation were used to
develop data quality levels (DQLs), which were used to identify appropriate practical quantitation limits
(PQLs) for laboratory methods for the analytical program addressed in the Quality Assurance Project
Plans (QAPPs) for the site (see Volumes 2B and 3B of the SSP).

As noted in the HHRA Workplan, the PRGs and RBCs are periodically updated by USEPA. The most
current criteria available at the time of the screening were used in the selection of COPCs. These are
the Region 3 RBCs dated October 5, 2000 and the Region 9 PRGs dated October 1, 1999. The
screening was conducted in October, 2000. The Region 9 PRGs were updated in the fall of 2000; the
date on the Region 9 PRG update is November 1 , 2000 (USEPA, 2000d). A review of the PRG values
used in the screening indicates that only the value for lead in industrial soil has changed significantly
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(from 1000 mg/kg to 750 mg/kg). Therefore, the latter value was used in the industrial soil screening,
though all of the screening tables by necessity refer to the 1999 PRGs.

The as-published sources of screening criteria are presented in the HHRA Workplan Appendices. The
TACO Tier I values are presented in Appendix (Workplan) B, and the current AWQCs are presented in
Appendix (Workplan) E. Because the USEPA Region 9 PRGs and the USEPA Region 3 RBCs have
been updated since the submittal of the workplan, the current versions of these values used in this risk
assessment have been included in the workplan appendices. Therefore, the current (2000d) USEPA
Region 9 PRGs are presented in Appendix (Workplan) C, the current USEPA Region 3 RBCs (2000b)
are presented in Appendix (Workplan) D.

Appendix C presents the specific screening values used for the residential soil - direct contact screen,
the industrial soil - direct contact screen, the soil to groundwater pathway screen, the groundwater and
surface water screen, the air screen, and the fish tissue screen used in this risk assessment.

3.2.3.2 Screening Methodology

Constituents in an area/medium with maximum concentrations less than or equal to the toxicrty
screening criteria were not included as COPCs. Where no COPCs are identified for an area/medium,
that area/medium is not evaluated quantitatively in the HHRA.

3.3 Hazard Identification

This section presents the results of the COPC selection by medium and area. COPCs selected here
are included in subsequent risk calculations.

3.3.1 Soils

Data for transect soils were compared to background, residential and industrial direct contact
screening values as well as to the soil to groundwater screening values. Data for site soils were
compared to background, industrial direct contact and the soil groundwater screening values.
Calculation of background concentrations of constituents in soils is presented in Appendix D Table D-1
for subsurface soils and D-2 for surface soils. As noted previously, arsenic in a subset of transect and
site soils is the only constituent to be eliminated as a COPC based solely on the comparison to
background.
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3.3.1.1 Residential Scenario Direct Contact Screen

Maximum constituent concentrations in surface soil in all seven transects and for Site N were
compared to residential soil screening values for direct contact. The screening tables are presented in
Appendix E.

Transects. No residential scenario COPCs were identified in surface soil in Transects 1 and 2.
COPCs identified in surface soil for a residential scenario for Transects 3 through 7 are presented in
Table 3-1.

Sites. COPCs identified in surface soil for a residential scenario for Site N are presented in Table 3-2.

3.3.1.2 Industrial Scenario Direct Contact Screen

Maximum constituent concentrations in surface soil and subsurface soil in all transects and surface soil
in all sites were compared to industrial screening values for direct contact. The screening tables are
presented in Appendix F.

Transects. No industrial scenario COPCs were identified in surface soil for Transects 1, 2 or 5. No
industrial scenario COPCs were identified in subsurface soil for Transects 1, 2, 3, 5, or 7. COPCs
identified in surface soil for an industrial scenario for Transects 3, 4, 6, and 7 are presented in Table 3-
1. COPCs identified in subsurface soil for an industrial scenario for Transects 4 and 6 are also
presented in Table 3-1.

Sites. No industrial scenario COPCs were identified in surface soil for Sites G and N. COPCs
identified in surface soil for an industrial scenario for Sites H, I, and L are presented in Table 3-2.

3.3.1.3 Soil to Groundwater Pathway Screen

Maximum constituent concentrations in surface soil and subsurface soil in all transects and surface soil
in all sites were compared to soil to groundwater pathway screening values. The screening tables are
presented in Appendix G.

Transects. No soil to groundwater pathway COPCs were identified in subsurface soil in Transects 1,
2. and 5. As shown in Table 3-3, pentachlorophenol was identified as a COPC in all remaining
transect soils. Selenium, dieldrin, beta-BHC and benzo(a)anthracene were each identified as a COPC
once in transect soils. Of these, dieldrin was detected once in a residential area groundwater sample
location (SGW-S1) and beta-BHC was detected once in a residential area groundwater sample
location (SGW-S2), both below the groundwater screening values (Appendix H). The remaining
constituents were not detected in the residential area groundwater.
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Sites. No soil to groundwater pathway COPCs were identified in surface soil in Site G. As shown in
Table 3-4, pentachlorophenol was identified as a COPC in all remaining site soils. Dieldrin, beta-BHC
and 4-chloroaniline were each identified as a COPC once in site soils, and selenium was identified
twice.

3.3.1.4 Soil COPC Summary

No direct contact COPCs for either a residential or industrial scenario were identified for Transect 1,
Transect 2, or Site G. Therefore, surface and subsurface soils in these areas will not be further
evaluated in the risk assessment.

The majority of the COPCs identified in surface and subsurface soils in the transects and in Site N (five
of seven) are polycylic aromatic hydrocarbons (PAHs). Of the remaining two COPCs, dieldrin was
identified as a COPC in surface soil only in Transect 5 for the residential scenario, and arsenic was
identified as a COPC in surface soil only in Transect 7 for both the residential and industrial scenarios.

PAHs are common combustion products and are found in grilled foods, charcoal, and in motor oils and
asphalt paving (ATSDR, 1995). A paper entitled "Background Levels of Polycyclic Aromatic
Hydrocarbons (PAH) and Selected Metals in New England Urban Soils" (Bradley et al., 1994)
investigated the occurrence of PAHs in soils in three New England towns: Boston, MA; Providence, Rl;
and Springfield, MA. Samples were collected in non-industrial areas. PAH concentrations were
consistently higher than residential screening criteria. Higher PAH concentrations were found near
roadways and near telephone poles. A copy of the paper is presented in Appendix D - Background
Calculations. Comparison of the PAH concentrations in this paper with those concentrations detected
in Transect 3, 4, 5, 6, and 7 surface soils indicates that the transect concentrations are similar to those
presented in the paper, i.e., are consistent with urban background.

Arsenic was identified as a COPC in surface soils in Transect 7. Of the nine surface soil samples
collected in this transect, eight had concentrations ranging from 6.2 to 8.1 mg/kg, below the site-
specific background concentration of 19 mg/kg. However, one sample in Transect 7 (UAS-T7-S1-0-
0.5FT) had an arsenic concentration of 34 mg/kg. Because this maximum detected value is greater
than the background concentration, arsenic was identified as a COPC in Transect 7. This
concentration is within the range of arsenic concentrations detected in eastern U.S. soils of 0.1 to 73
mg/kg (ATSDR, 1992).

IEPA has published a report entitled "A Summary of Selected Background Conditions for Inorganics in
Soil" (IEPA, 1994). This report is presented here in Appendix D. In this publication, background
concentrations are reported for soils within counties in metropolitan areas and soils in counties outside
of metropolitan areas. Within metropolitan areas, 114 soil samples were evaluated; arsenic
concentrations ranged from 1.1 to 24 mg/kg, with a mean concentration of 7.4 mg/kg and a median
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concentration of 7.2 mg/kg. Outside of metropolitan areas, 120 soil samples were evaluated; arsenic
concentrations ranged from 0.35 to 22.4 mg/kg, with a mean concentration of 5.9 mg/kg and a median
concentration of 5.2 mg/kg. The TACO program identifies the background arsenic concentration in
counties within metropolitan statistical areas as 13 mg/kg (IEPA, 1998, Appendix A, Table G, as
amended January 6, 2001). Sauget Area 1 is in St. Clair County, which is identified as a metropolitan
area county in the TACO program. All detected concentrations of arsenic in soil were within the range
of arsenic concentrations detected in metropolitan areas (1.1 to 24 mg/kg) with the exception of the
single sample noted above. As provided for in the TACO program, an alternative statistical approach
for background was used in the HHRA, as identified in the HHRA Workplan. The site-specific
background concentration for arsenic of 19 mg/kg is also within the range of arsenic concentrations
detected in background locations presented in the IEPA report.

Therefore, although the majority of the COPCs identified in the transect soils are likely consistent with
background concentrations, they have all been quantitatively evaluated in the risk assessment.

The COPCs identified in the industrial scenario screen for surface soils in the fill areas are PAHs,
arsenic, and copper, PCBs and tetrachlorodibenzo-p-dioxin (TCDD) equivalents. These are all
quantitatively evaluated in the risk assessment.

3.3.2 Groundwater

The selection of COPCs for groundwater was conducted on a location-by-location basis. The
screening tables are presented in Appendix H, which lists each well included in the analysis.
Screening intervals and/or sample depths are also included where known.

As noted above and in the HHRA Workplan, a drinking water scenario would only be included in the
risk assessment if it was determined that groundwater was being used as a sole source of drinking
water for any of the residences in the study area that are downgradient of the fill areas. Private wells in
the study area are either not used or are used for outdoor household activities, and ordinances are in
effect that prohibit the use of groundwater as a potable water supply source (Appendix S). Therefore,
a drinking water scenario is not included in the risk assessment. COPCs were identified to evaluate
potential incidental exposures to groundwater (i.e., non-drinking water scenarios), including incidental
contact by a construction worker that may excavate to a depth where groundwater would be exposed
in the excavation, or potential volatilization of VOCs through the soil column to indoor or outdoor air.
As noted above, the groundwater concentrations are compared to TACO Tier 1 Class II Groundwater
Remediation Objectives (presented in Appendix C).

A 30-foot bgs excavation depth is assumed as some sewer lines in the area are located at that depth.
Moreover, volatilization from groundwater through the soil column to indoor and/or outdoor air is
generally assumed to occur up to depths of up to 15 feet bgs (MADEP, 1995). Therefore, wells and or
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well samples with screening intervals or sample collection depths between 0 and 30 feet bgs were
included in the evaluation.

Data from 34 groundwater sampling locations were included in the evaluation: 19 existing wells (those
beginning with EE and EGG designations), 11 push sampling locations installed in support of the SSP
(those beginning with AA and SW designations), and four existing residential area non-potable use
wells (those beginning with DW designations).

The results of the COPC selection are presented in Table 3-5. COPCs were identified in 14 of the 34
groundwater sampling locations. Five locations have only one or two COPCs identified. Seven
locations have between six and 11 COPCs identified, and two locations have 17 and 19 COPCs
identified; these are in Sites G and H, respectively. There appears to be no clear pattern of COPCs
between locations. A total of 42 COPCs were identified in the 14 locations combined. Of these, 12 are
VOCs. Of the four residential area non-potable use wells, a single COPC, lead, was identified in only
one well (DW-MCDO). This is the only COPC identified in the approximately 10 locations south of Site
L, and lead was not identified as a COPC in any other groundwater sampling location included in the
evaluation.

3.3.3 Sediment

Maximum constituent concentrations in sediment in the combined CS-F/Borrow Pit Lake area were
compared to residential soil screening values for direct contact, per the HHRA Workplan. The
screening table is presented in Appendix E.

Two COPCs were identified in sediment, as shown in Table 3-6; arsenic and PCBs.

3.3.4 Surface Water

Maximum constituent concentrations in surface water in the combined CS-F/Borrow Pit Lake area
were compared to the screening values for surface water, which are the Class II groundwater criteria.
The screening table is presented in Appendix I. Based on this screen, no COPCs were identified in
surface water. Therefore, surface water is not evaluated further in the risk assessment.

3.3.5 Fish Fillet

The selection of COPCs for fish fillet samples was conducted on a sample-by-sample basis. Fish
tissue concentrations were compared to the USEPA Region 3 RBCs (USEPA, 2000b). The screening
tables are presented in Appendix I. The background calculation is also presented in Appendix I.
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One COPC was identified in fish tissue - arsenic, as shown on Table 3-6. Arsenic was detected in
only one of the three fish tissue samples analyzed for arsenic.

3.3.6 Air

Ambient air sampling was conducted at Sites G, H, I and L to determine the tendency of site
constituents to enter the atmosphere and local wind patterns. At Site G, air samples were collected at
two upwind and two downwind locations. At Sites H, I, and L, air samples were collected at one
upwind and two downwind locations. Figure 3-7 identifies the ambient air sampling locations.

Air samples were analyzed for VOCs, SVOCs, PCBs, dioxins, and metals. Appendix J presents the
upwind or background air concentrations and the comparison of each downwind sample concentration
to upwind concentrations and to the PRGs for ambient air (USEPA, 1999).

Table 3-7 provides the summary for the COPCs identified in air. It should be noted that 4-methyl-2-
pentanone, acetone and methylene chloride are all common laboratory contaminants, however, review
of the field blank data did not clearly indicate a problem with sample collection or analysis. Methylene
chloride was identified as a COPC in all four sites. However, the numerical results are sporadic (see
Table 3-7 and Appendix J). For example, in each downwind sample pair, methylene chloride was
detected at a high concentration in one sample, and not detected or detected at a much lower
concentration in the second downwind sample. As samples were collected from all areas on the same
day, such spikes would not be expected. Moreover, methylene chloride was not identified as a COPC
in site soils or groundwater. Therefore, although it is not indicated by the sample blank evaluations,
laboratory contamination seems to be the most likely source of methylene chloride in these samples.

As discussed in Appendix J, the detected concentration of cadmium does not exceed its respective
PRG adjusted for an 8 hours per day, 250 days per year adult worker scenario, and a IxlO"5 target risk
level. These data are evaluated further in Section 7.0.
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TABLE 3-1
.SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
TRANSECTS - DIRECT CONTACT
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

Total:

Residential Scenario
Surface Soil

T3
--
--
X
X
X
--
--

3

T4
--
X
X
X
X
--
X

5

T5
-
--

^ X
-
X
X
-

3

T6
-
X
X
X
X
--
X

5

T7
X
X
X
X
X
--
X

6

Industrial Scenario
Surface Soil

T3
-
-
X
--
"

--

1

T4
-
~
X
-
X
--
-

2

T6
--
--
X
--
-
--
--

1

T7
X
--
X
"
—
--
--

2

Subsurface Soil
T4
—
X
X
X
X
--
"

4

T6
—
—
X
--
—
--
--

1
Notes:
-- This constituent was not identifed as a constituent of potential concern based on this scenario.
T - Transect.

SUMMARY TABLES.xls\transect soil
December 29, 2000
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TABLE 3-2
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SITES - DIRECT CONTACT
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7.8-TCDD TEQ
Total PCBs

Total:

Residential Scenario
N
--
X
--
X
--
--

2

Industrial Scenario
H
X
--
--
--
X
X

3

1
--
X
X
-
X
X

4

L
X
X
--
X
--
X

4
Notes:
- This constituent was not identifed as a constituent of potential concern based on this scenario.

SUM'' -\RY TABLES.xls\fill soil
December 29, 2000
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TABLE 3-3
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
TRANSECTS - SOIL-TO-GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Benzo(a)anth racene
beta-BHC
Dieldrin
Pentachlorophenol
Selenium
Total:

Soll-to-Groundwater Pathway
Surface Soil

T1
—
-
-
X
--
1

T2
--
--
-
X
--
1

T3
-
--
--
X
X
2

T4
--

--:•-
X
--
1

T5
--
--
X
X
--
2

T6
-
X
-
X
--
2

T7
--
--
--
X
--
1

Subsurface Soil
T3
--
--
--
X
--
1

T4
X
--
—
X
--
2

T6
--
--
-
X
--
1

T7
--
«
--
X
--
1

Notes:
- This constituent was not identifed as a constituent of potential concern based on this pathway.
T - Transect.

SUMMARY TABLES.xls\transect sgw
December 29, 2000
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TABLE 3-4
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SITES - SOIL-TO-GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
4-Chloroaniline
beta-BHC
Dieldrin
Pentachlorophenol
Selenium

Total:

Soll-to-Groundwater Pathway
H
--
--
--
X
X
2

1
X
"
X
X
--
3

L
--
X
-
X
X
3

N
--
--
-
X
--
1

Notes:
-- This constituent was not identifed as a constituent of potential concern

based on this pathway.

SUMr-VRY TABLES.xls\fill sgw
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TABLE 3-5
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
GROUNDWATER - CHRONIC EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
Donstltuent Location
1,1.2,2-Tetrachloroethane '
1 ,4-Dichlorobenzene
2.4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone '
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene "
3enzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene '
Chloroform '
Cis/Trans-1,2-Dichloroethene *
delta-BHC
Ethylbenzene *
Heptachlor
Heptachlor Epoxide
Lead
Molybdenum
Naphthalene '
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene '
Toluene *
Total PCBs
Total 2,3,7.8-TCDD TEQ
Trichloroethene '
Vanadium
Vinyl chloride '
Zinc

Total:

Site G
EE-05

--
-
X
-

—— ̂  ——
—
-
--
X
--
X
-
..
-
X
--
--

-
X
-

X
--
-
-
--
X
X
-
--
-
X

--
-
X
-
--
-
--
10

EEQ-106
--
-
-
-
-

-

-
--
-
X
-
-

-
X
..
-
--
-
-
-
-
-

;;
----..-.-.-

-
2

EEG-107
-
X
-
-
X
X

X
--
X
X
..
X
-
--
X
--

--
--
X

-
X
-

-
X

X
X
X
X
-
X
X
X
X

19

Site H
EE-01

X
X

X
-
--
-

-
X
-

-
-
--
X
--
-
-
X
X
-

X
-

-
--
X
-
-
X
-
--
--
--
X

- - ; : • • •
-
--
11

EE-02

X
-
X
X
-
X
-

X
-
"
X
X
X
X

-
-
-
X
X
-

-
X

X

X
X
X

-
-
--
X

17

EE-03
-
--
-
-

-
-
--

-
-
-

-
--

-
-
-

-
-
-

-

;;
--
--
X
-

1

Site 1
AA-I-S1

X
-
.-
-
-
-.
-
-
X

--
-
-
X
-
--
-
-
X
--
X
-

-

--

«
.-
-
-
--
--
--
--

X
-
6

AA-I-S2
-
X
-
--
--
--
-
-
-
X
-
•-
-
--
--
X
X
--
X
--
X
-
X
-
-
-
--
-
--

X
-
--
-

--
--
~
X
-
X
X
11

EE-12

-

-.
-
-
-
--
X
X
-
.-
X
-
--
X
--
-
-
X
X
--
-
-
-
X
X

--
--
-
-
-
-
-
-
-
X
--

— ~~
--
9

EE-13
-
--
--
-
-
-

-
-
--
-
-
-
-
-
-
--
-
-
-
-
-
-
•-
--
-
-
--
--
--
--
--
--
--

-
--
X
--
--
..
--
1

EE-14
--
X
--
--

--
--
-
-
X
--
-
X
-
--
X
-
X
--
X
X
-
-
-

-
-
-•
--
-
--
-
X
-•
--
-
X
X
-

-
--
10

EE-15
-
X
-
.-

--

-
--
--
--
-
--
-
--
-
--

--
--

-
-
--
--
-
-
--
--

-

--
"
--
-
--
-
-
1

Site L
EEG-109

-
-

-
X
-
-

-
X
-
-
-
-
X
X
-

--
--
--
X
--

-

--
-
--
--
X

-
--
--

-
-
-
-
--
6

RES
DW-MCDO

--
--

-
-
--
-
-
--
--
-
--
--
--
-
--

--
--
--
--
-
-
-
--
-
-
X
-

-
-

--
--
-
-
--
-

--
1

Notes:
-- This constituent was not identifed as a constituent of potential concern based on this scenario.
' Indicates volatile organic compound (VOC).
RES - Residential Non-Potable Use Well.
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TABLE 3-6
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SEDIMENT AND FISH TISSUE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent ||
Arsenic II
Total PCBs (I

Total:||
Notes:
-- This constituent was not identifed

based on this scenario.

Sediment
X
X

Fish
X

2 || 1

as a constituent of potential concern

SUMMARY TABLES.xls\sw sd fish
December 29, 2000
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TABLE 3-7
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SITES-AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
4-Methyl-2-pentanone
Acetone
Methylene Chloride
Trichloroethene
Cadmium

Total:

Ambient Air Pathway
•:.v;;G -̂;bH. ,;

X
X
X
"
--

-
-
X
X
-

3 | 2

'&&i •:..?•
-
-
X
-
X
2

li •„:-••>-:.•••••
;̂:;,;;Lr-

--
-
X
-
-
1

Notes:
-- This constituent was not identifed as a constituent of potential concern

based on this pathway.

air SUMMARY TABLES.xls\AIR
June 1, 2001

Revision 1
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SITEG^

UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT

UAS-T1-S3-0-0.5FT
UAS-T1-S4-0-0.5FT

UAS-T1-S5-0-0.5FT
UAS-T1-S6-0-0.5FT

UAS-T1-S7-0-0.5FT

SITE I

UAS-T3-S1-0-0.5FT
UAS-T3-S2-0-0.5FT

UAS-T3-S3-0-0.5FT
UAS-T3-S4-0-0.5FT
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UAS-T3-S6-0-0.5FT
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SITEtf
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SITEH

SITE I
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DAS-T2-S3-0-0.5FT

UAS-T2-S1-0-0.5FT
UAS-T2-S2-0-0.5FT

UAS-T2-S3-0-0.5FT
UAS-T2-S4-0-0.5FT

UAS-T2-S5-0-0.5FT
UAS-T2-S6-0-0.5FT

UAS-T4-S1-0-0.5FT
UAS-T4-S2-0-0.5FT

UAS-T4-S3-0-0.5FT
UAS-T4-S4-0-0.5FT

UAS-T4-S5-0-0.5FT
UAS-T4-S6-0-0.5FT

-, UAS-T4-S7-0-0.5FT

SITEM
, DAS-T4-S1-0-0.5FT

DAS-T4-S2-0-0.5FT
';; DAS-T4-S3-0-0.5FT

DAS-T6-S1-0-0.5FT
DAS-T6-S2-0-0.5FT
UAS-T6-S1-0-0.5FT

UAS-T6-S2-0-0.5FT
UAS-T6-S3-0-0.5FT

UAS-T6-S4-0-0.5FT
UAS-T6-S5-0-0.5FT

DAS-T1-S1-0-0.5FT
DAS-T1-S3-0-0.5FT
DAS-T1-S2-0-0.5FT

DAS-T7-S1-0-0.5FT

DAS-T7-S2-0-0.5FT

LEGEND

__ Site
A/ Water Body
A/ Roads

• Transect 1
• Transect 2
» Transect 3

Transect 4
Transect 5
Transect 6
Transect 7

DAS-T2-S1-0-0.5FT - Surface sample ID and location
Corresponding subsurface soil sample
(-3-6FT) is colocated

FIGURE 3-3
Transect Surface and Subsurface Soil
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WASTE-I-B4-0-0.5FT

WASTE-I-B3-0-0.5FT \

WASTE-I-B2-0-0.5FT

WASTE-I-B1-0-0.5FT

SITE G

WASTE-H-B4-0-0.5FT

WASTE-H-B3-0-0.5FT

WASTE-G-B2-0-0.5FT

WASTE-G-B1-0-0.5FT
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SITE I
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WASTE-L-B2-0-0.5FT
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SITEM

SITEN
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N

LEGEND

Site
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Surface Soil Sample Locations

CS-A Dead Creek Segment
Designations

FIGURE 3-4
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&

cs-c

CS-D

SW-BPL-S1
BPL-ESED-S1-0.2FT

FASED-BPL-S1-0-10IN

FASED-BPL-S2-0-10IN

FASED-BPL-S3-0-8IN

FASED-BPL-S4-0-10IN

FASED-BPL-S5-0^9IN ~7'" *
ni' •

FASED-BPL-S6-0-11IN

FASED-BPL-S7-0-9IN ^N/

FASED-BPL-S8-0-9IN 3.

FASED-CSF-S27E-0-16IN
\ FASED-CSF-S28-0-10IN
\ ( FASED-CSF-S29W-0-10IN

'; I

CS-E
L«r. 7 s; SITEM

SITEN
i, SED-CSF-S1-0.2FT

SW-CSF-S1

FASED-CSF-S22E-0-201N
FASED-CSF-S21-0-13IN

FASED-CSF-S20-0-12IN
FASED-CSF-S19-0-13IN —

/ SW-CSF-S2 l^».\ .s* • . ovv-oor-o^ *—
^r-*§SED-GSF-S2-0.2FT >^

/^* «^-rC X^

BPL-ESED-S2-0.2FT7 SW-BPL-S2

BPL-ESED-S3-0.2FT/ SW-BPL-S3, '

FASED-CSF-S 11W-0-1 OIN .(• 2

FASED-CSF-S9-0-111N/̂ SED-CSF-S10-0-9IN

FASED-CSF-S7E-0-11IN ̂  ^SED-CSF-S8-0-15IN
i' --., "-^ /
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BS-EE-20-0-0.5FT
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UGGW-EE-20 SITE I

BS-EE-04-0-0.5FT
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CS-E

^Qa SITEH
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i'«i;
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QA'

#s-- /x.,^%_.

c «|:

iTr;
SITEL

^
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SITEM
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SITEN
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LEGEND
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FIGURE 3-6
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4.0 DOSE-RESPONSE ASSESSMENT

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk.

Numerical toxicity values are generally obtained from USEPA databases/sources. The dose-response
relationship is often determined from laboratory studies conducted under controlled conditions with
laboratory animals. These laboratory studies are controlled to minimize responses due to confounding
variables, and are conducted at relatively high dose levels to ensure that responses can be observed
using as few animals as possible in the experiments. Mathematical models or uncertainty factors are
used to extrapolate the relatively high doses administered to animals to predict potential human
responses at dose levels far below those tested in animals. Humans are typically exposed to
chemicals in the environment at levels much lower than those tested in animals. These low doses may
be detoxified or rendered inactive by the myriad of protective mechanisms that are present in humans
(Ames et al., 1987) and that may not function at the high dose levels used in animal experiments.
Therefore, the results of these animal studies may only be of limited use in accurately predicting a
dose-response relationship in humans. However, to be protective of human health, USEPA
incorporates many conservative assumptions and safety factors when deriving numerical toxicity
criteria from laboratory studies, as discussed below.

This section contains five subsections. Section 4.1 describes the sources of toxicity values. Section
4.2 describes USEPA's approach for developing noncarcinogenic toxicity values. Section 4.3
describes the toxicity values developed by USEPA for the evaluation of potential carcinogenic effects.
Section 4.4 discusses PCS dose-response issues, and Section 4.5 discusses dioxin dose-response
issues.

4.1 Sources of Toxicity Values

Sources of the published toxicity values in this risk assessment include USEPA's Integrated Risk
Information System (IRIS) (USEPA, 2000c), the Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997b), and the USEPA National Center for Environmental Assessment (NCEA) in
Cincinnati, Ohio.

4-1
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The primary USEPA source of toxicity values is IRIS, an on-line computer database of toxicological
information (USEPA, 2000c). The IRIS database is updated monthly to provide the most current
USEPA verified toxicity values. As defined by the USEPA (1997b), a toxicity value is "Work Group-
Verified" if all available information on the value has been examined by an Agency Work Group, the
value has been calculated using current Work Group methodology, a unanimous consensus has been
reached on the value by the Work Group, and the value appears on IRIS.

Another source of toxicity values is the USEPA Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997b). HEAST is published annually by the USEPA and provides a compilation of toxicity
values available at the time of publishing. Because HEAST is no longer updated regularly, the toxicity
values provided may not represent the most current values available. In addition, the toxicity values
provided by HEAST are considered to be provisional, i.e., the value has had some form of agency
review, but does not appear on IRIS. The HEAST values may or may not have been generated
through the Agency Work Group process, but the values generally use all available information, use
current methodology, and a consensus was reached by Agency scientists on the value. HEAST is,
therefore, considered to be an unverified source of dose-response values and should be used only if
no toxicity value is available on IRIS.

When a toxicity value is not available from IRIS or HEAST, the USEPA National Center for
Environmental Assessment (NCEA) in Cincinnati may be consulted for provisional toxicity values.
These toxicity values may or may not meet the HEAST criteria. The NCEA generally provides a
toxicological summary for the value. The USEPA Region 3 RBC Table (USEPA, 2000b) and the
USEPA Region 9 PRG Table (USEPA, 2000d) also use toxicity information from NCEA where
available, and can serve as a source of these values. Therefore, the hierarchy of toxicity value
sources correlates in general with the level of confidence in the values, with the values directly
provided by NCEA having the lowest level of scientific review and approval and, thus, the least level of
confidence.

4.2 Noncarcinogenic Toxicity Assessment

Constituents with known or potential noncarcinogenic effects are assumed to have a dose below which
no adverse effect occurs or, conversely, above which an adverse effect may be seen. This dose is
called the threshold dose. A conservative estimate of the true threshold dose is called a No Observed
Adverse Effect Level (NOAEL). The lowest dose at which an adverse effect has been observed is
called a Lowest Observed Adverse Effect Level (LOAEL). By applying uncertainty factors to the
NOAEL or the LOAEL, Reference Doses (RfDs) for chronic exposure to chemicals with
noncarcinogenic effects have been developed by USEPA (1997b, 2000c).

In regulatory toxicity assessment, USEPA assumes that humans are as sensitive, or more sensitive, to
the toxic effects of a chemical as the most sensitive species use in the laboratory studies. Moreover,

_
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the RfD is developed based on the most sensitive or critical adverse health effect observed in the
study population, with the assumption that if the most critical effect is prevented, then all other potential
toxic effects are prevented. Uncertainty factors are applied to the NOAEL (or LOAEL, when a NOAEL
is unavailable) for this critical effect to account for uncertainties associated with the dose-response
relationship. These include using an animal study to derive a human toxicity value, extrapolating from
a LOAEL to a NOAEL, extrapolating from a subchronic (partial lifetime) to a chronic lifetime exposure,
and evaluating sensitive subpopulations. Generally, a 10-fold factor is used to account for each of
these uncertainties; thus, the total uncertainty factor can range from 10 to 10,000. In addition, an
uncertainty factor or a modifying factor of up to 10 can be used to account for inadequacies in the
database or other uncertainties. The resulting RfDs are very conservative, i.e., health protective,
because of the use of the large uncertainty factors. For chemicals with noncarcinogenic effects, an
RfD provides reasonable certainty that no noncarcinogenic health effects are expected to occur even if
daily exposures were to occur at the RfD level for a lifetime. RfDs and exposure doses are expressed
in units of milligrams of chemical per kilogram of body weight per day (mg/kg-day). The lower the RfD
value, the lower is the assumed threshold for effects, and the greater the assumed toxicity.

Table 4-1 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for the
oral route of exposure. For each COPC, the chemical abstracts service number (CAS number), the
dose-response value (RfD), and the reference for the toxicity value are presented. In addition, the
USEPA confidence level in the value, the uncertainty factor, the modifying factor, the study animal,
study method, target organ and critical effect upon which the toxicity value is based are also presented
for each COPC, where available. The confidence level is provided for constituents published on IRIS,
and is based on the confidence in the study and the extent of toxicity information available for that
constituent.

Table 4-2 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for the
inhalation route of exposure. For each COPC, the CAS number and the toxicity value are presented.
Inhalation RfD (in units of mg/kg-day) values are calculated from Reference Concentrations (RfC) (in
units of mg/m3) assuming a 70 kg adult breathes 20 m3 of air per day. Both values are presented
where available. In addition, the reference for the toxicity value, the USEPA confidence level in the
value, the uncertainty factor, the modifying factor, the study animal, study method, target organ and
critical effect upon which the toxicity value is based are also presented for each constituent. USEPA
does not support use of oral toxicity values to evaluate inhalation exposures (USEPA, 1996b).

4.3 Carcinogenic Toxicity Assessment

In assessing the carcinogenic potential of a constituent, the Human Health Assessment Group of
USEPA has classified constituents into one of the following groups (USEPA 1997b, 2000c), according
to the weight of evidence from epidemiologic and animal studies:
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Group A - Human Carcinogen (sufficient evidence of carcinogenicity in humans)

Group B - Probable Human Carcinogen (B1 - limited evidence of carcinogenicity
in humans; B2 - sufficient evidence of carcinogenicity in animals with
inadequate or lack of evidence in humans)

Group C - Possible Human Carcinogen (limited evidence of carcinogenicity in
animals and inadequate or lack of human data)

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no
evidence)

Group E - Evidence of Noncarcinogenicity for Humans (no evidence of
carcinogenieity in adequate studies)

The underlying assumption of regulatory risk characterization for constituents with known or assumed
potential carcinogenic effects is that no threshold dose exists. Thus, the characterization assumes that
there is some finite level of risk associated with each non-zero dose. The USEPA has developed
computerized models that extrapolate dose-response relations observed at the relatively high doses
used in animal studies to the low dose levels encountered by humans in environmental situations. The
mathematical models developed by USEPA assume no threshold, and use both animal and human
data (where available) to develop a potency estimate for a given chemical. The potency estimate,
called a cancer slope factor (CSF) is expressed in units of (mg/kg-day)"1; the higher the CSF, the
greater the carcinogenic potential.

Table 4-3 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the oral route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the oral cancer-slope factor and the reference are provided. In addition, the
study animal and route of exposure upon which the CSF is based are presented.

Table 4-4 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the inhalation route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the inhalation cancer slope factor and unit risk factor (provided in units of
(ug/m3)~1)and the reference are provided. In addition, the study animal and route of exposure upon
which the CSF is based are presented. The CSF is calculated from the unit risk assuming a 70 kg
adult breathes 20 m3 of air per day.
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4.4 PCB Dose-Response

The biphenyl structure of PCBs consists of two aromatic 6-member rings connected by a single bond.
There are five locations on each ring that can be chlorinated, and there are 209 individual PCB
congeners, each identified by a unique congener number. Structurally, PCB congeners can be
classified into groups based on the number of chlorines per molecule (e.g., monochloro-, dichloro-,
trichloro-, up to decachloro-biphenyl). These groups are referred to as homologs.

Aroclor mixtures are the commercial mixtures of PCBs that were used in industry. The Aroclors are
identified numerically (e.g., Aroclor 1260, Aroclor 1016). The higher the Aroclor number, the more
enriched is the mixture in congeners containing higher numbers of chlorines. Each Aroclor mixture
exhibits a characteristic, however overlapping, range of congeners, and Aroclors are identified and
quantitated in samples by comparing the sample results to Aroclor standards. Total PCBs in a sample
can be calculated by summing the Aroclor concentrations. Alternatively, PCBs can be quantitated by
homolog and the homolog concentrations summed to give a total PCB concentration. This latter
method was used in the Sauget Area 1 risk assessment.

Risks from potential exposures to PCBs have been calculated using the most current guidance
available from USEPA. Currently, USEPA-approved guidance is provided in IRIS (USEPA, 2000c).
Total PCB concentrations were calculated by summing the separate homolog concentrations. The
total PCB concentrations were used to calculate the PCB exposure dose to be combined with the
verified cancer slope factors listed in IRIS (USEPA, 2000c). Guidance provided in IRIS specifies three
tiers of human slope factors for environmental PCBs: high risk and persistence, low risk and
persistence, and lowest risk and persistence. The choice of slope factors for use depends on the
medium of exposure and PCB chlorine content, as outlined in IRIS (USEPA, 2000c). These values are
presented in Table 4-5. Based on a review of the media evaluated in the risk assessment and the
CSF selection criteria, the CSF value of 2 (mg/kg-day)"1 was used in the Sauget Area 1 risk
assessment.

Non-cancer risks from potential exposures to PCBs were calculated using the most conservative RfD
for a PCB mixture, the oral reference dose for Aroclor 1254 of 2E-05 mg/kg-day.

4.5 Dioxin Dose-Response

The potential carcinogenic effects associated with exposure to dioxin and furan congeners in
environmental media were assessed in accordance with the approach developed by USEPA (1989b).
Risks were calculated for 2,3,7,8-TCDD and the dioxin and furan congeners using the cancer slope
factor for 2,3,7,8-TCDD listed in HEAST and using the toxic equivalency factors (TEFs) provided by
World Health Organization (WHO) (Van den Berg et al., 1998). The TEFs are fractions that equate the
potential toxicity of each congener to that of 2,3,7,8-TCDD. The TEFs are listed in Table 4-6. For

_
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each sample, the reported sample concentration (or half the detection limit, as appropriate, for non-
detected congeners) for each dioxin and furan congener having a TEF listed by WHO was multiplied
by its TEF, resulting in a TCDD toxic equivalence concentration (TCDD-TEQ). The TCDD-TEQ values
for each of the congeners were then added together for each sample and treated as one sample
concentration in the risk assessment. The cancer slope factor for 2,3,7,8-TCDD was used to calculate
potential carcinogenic risks resulting from potential exposure to 2,3,7,8-TCDD-TEQs.

4.6 Absorption Adjustment Factors

Differences exist in absorption between humans in an environmental situation and the animals
generally used in the studies to develop the dose-response values. Absorption Adjustment Factors
(AAFs) are used in a risk assessment to account for these differences. AAFs are discussed in greater
detail in Section 5.5.2 and Appendix O.
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TABLE 4-1
DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE ORAL ROUTE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

1 ,1 ,2,2-Teuachloroelhane

1 ,4-Dtchkxobenzene

2.4.5-TP (Silvex)

2,4,6-Trichlorophenol

2.4-Dichloropheno!

2-Chlorophenol

2-Nilroaniline

3-Methylphenol/4-Melhylphenol

4.4-DDE

4-Chloroaniline

4-Methyl-2-penlanone

4-Nilroaniline

Acetone

alpha-BHC

Antimony

Arsenic

3enzene

Benzo(a)anlhracene

Benzo(a)pyrene

Benzo(b)fluoranthene

3enzo(k)lluoranlhene

beta-BHC

Cadmium

Carbazde

Chlorobenzene

Chloroform

Cis/Trans- 1 ,2-Dichloroelhene

Copper

delta BHC

Dibenzo(a.h)anihracene

Dieldrin

Ethylbenzene

CAS
Numb«r

79-34-5

106-46-7

93-72-1

88-06-2

12083-2

95-57-8

88-74-4

(a)

72-55-9

106-47-8

108-10-t

10CHJ1-6

67-64-1

319-84-6

7440-36-0

7440-38-2

71-43-2

5655-3

50-32-8

205-99-2

207-08-9

31985-7

7440-43-9

86-74-8

108-90-7

67-663

107-06-2

7440-50-8

319868

53-70-3

60-57-1

100-41-4

Oral
Dot«-R«ponie

Vilue (mg/ka-dav)

600E-02

300E-02

800E-03

NA

300E-03

500E-03

NA

500E-02 (b)

NA

400E-03

800E-02

NA

1 OOE-01

NA

400E-04

300E-04

300E-03

NA

NA

NA

NA

NA

500EO4

NA

200E-02

1 OOE-02

100E-02 (c)

370E-02

300E-04 (1)

NA

500E-O5

1 OOE-01

Reference
(Utl Veriled)

Type

NCEA (e)

NCEA (e)

IRIS (11/2000)

NA

IRIS (11/2000)

IRIS (11/2000)

NA

IRIS (11/2000)

IRIS (1 1/2000)

IRIS (11/2000)

HEAST

NA

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (1 1/2000)

NCEA (7/29/96)

IRIS (11/2000)

IRIS (1 1/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (1 1/2000)

NA

IRIS (11/2000)

IRIS (11/2000)

HEAST

HEAST

NA

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

EPA
Confident*

Level

NA

NA

MEDIUM

NA

LOW

LOW

NA

MEDIUM

NA

LOW

NA

NA

LOW

NA

LOW

MEDIUM

MEDIUM LOW

NA

NA

NA

NA

NA

HIGH

NA

MEDIUM

MEDIUM

NA

NA

NA

NA

MEDIUM

LOW

Uncertainty
Factor

NA

NA

100

NA

100

1000

NA

1000

NA

3000

3000

NA

1000

NA

1000

3

3000

NA

NA

NA

NA

NA

to
NA

1000

1000

3000

NA

NA

NA

100

1000

Modlllng
Factor

NA

NA

1

NA

1

1

NA

1

NA

1

1

NA

1

NA

1

t

NA

NA

NA

NA

NA

NA

1

NA

1

1

1

NA

NA

NA

1

1

Targent Organ/
Critical Effect

at LOAEL

NA

NA

Histopalhological changes in Ihe liver

NA

Decreased delayed hypersensitivity response

^eproduclive effects

NA

Decreased body weight, neuroloxicily

NA

Splenic lesions

Increased liver and kidney weights, increased urinary protein

NA

Increased liver and kidney weights and nephrotoxicily

NA

Decreased longevity, dec. blood glucose and cholesterol changes

-typerpigmentation and keratosis of (he skin and poss vascular complications

Hematotogical and Immunological

NA

NA

NA

NA

NA

Proleinuria

NA

Hislopalhologic changes in liver

Tally cyst formation in liver

Decreased hemalocril and hemoglobin

Gl irritation

NA

NA

Liver lesions

Liver and kidney loxicily

Study
Animal

NA

NA

DOG

NA

RAT

RAT

NA

HAT

NA

RAT

RAT

NA

RAT

NA

RAT

HUMAN

RAT

NA

NA

NA

NA

NA

HUMAN

NA

DOG

DOG

RAT

HUMAN

NA

NA

RAT

RAT

Study
Method

NA

NA

ORAL: DIET

NA

ORAL DRINKING WATER

ORALDHINKING WATER

NA

ORALGAVAGE

NA

ORAL: DIET

ORALGAVAGE

NA

ORALGAVAGE

NA

ORALDRINKING WATER

ORAL: DRINKING WATER

ORALGAVAGE

NA

NA

NA

NA

NA

ORAL

NA

ORALCAPSULE

ORALCAPSULE

ORALGAVAGE

ORAL

NA

NA

ORAL DIET

ORALGAVAGE
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TABLE 4-1
DOSE-I
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

gamma-BHC

Heptachlor

Heplachlor epoxide

lndeno(1 ,2,3-od)pyrene

Lead

Molybdenum

Naphthalene

Nickel

Nitrobenzene

Pentachkxophenol

Phenol

Telrachloroethene

Toluene

Total 2.3.7.8-TCDD TEQ

Total PCBs

Trichloroethene

Vanadium

Vinyl chloride

Zinc

CAS
Number

58-89-9

7644-8

1024-57-3

193-39-5

7439-92-1

7439-98-7

91-20-3

744002-0

9895-3

87-86-5

108-95-2

127-18-4

108883

1746-01-6

1336-36-3

79-01-6

7440-62-2

75-01-4

7440-66-6

Oral
DoM-R«pon»

Value (mg/ko-div)

300E-04

500E-04

1 30E-05

NA

NA

500E-03

200E-02

200E-02

500E-04

300E-02

6OOE-01

1.00E-02

200E-01

NA

2OOE-05 (d)

600E-03

700E-03

300E-03

300E-01

Reference
(L»t Vertted)

Type

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (1 1/2000)

HEAST

IRIS (11/2000)

NCEA (e)

HEAST

IRIS (11/2000)

IRIS (11/2000)

EPA
Confidence

Level

MEDIUM

LOW

LOW

NA

NA

MEDIUM

LOW

MEDIUM

LOW

MEDIUM

Low

MEDIUM

MEDIUM

NA

MEDIUM

LOW

NA

MEDIUM

MEDIUM

Uncertainty
Factor

1000

300

1000

NA

NA

30

3000

300

10000

100

100

1000

1000

NA

300

3000

100

30

3

Modlting
Factor

1

1

1

NA

NA

1

1

1

1

1

1

1

1

NA

1

1

1

1

1

Targenl Organ/
Critical Effect

at LOAEL

Liver and kidney loxicily

Increased liver weight

Increased liver to body-weight ratios

NA

NA

Increased uric acid levels

Decreased BW in males

Decreased body & organ wls

HematcJogc effects, and adrenal, renal & hepatic lesions

Liver & kidney pathology

Reduced fetal body weights

Hepalotoxicily in mice, decreased weight gain in rats

Changes in liver and kidney weights

NA

Ocular, meibomiam gland, linger and loenail. and immune elfects

Increased relative liver weight

No effects reported

Liver cell polymorphism

Hematofogic effects

Study
Animal

RAT

RAT

DOG

NA

NA

HUMAN

RAT

RAT

RAT/MOUSE

RAT

RAT

MOUSE/RAT

RAT

NA

MONKEY

MOUSE

RAT

RAT

HUMAN

Study
Method

ORALDIET

ORALDIET

ORALDIET

NA

NA

ORALDIET

ORALGAVAGE

ORALDIET

INHALATION

ORALDIET

ORALGAVAGE

ORALGAVAGE/DRINKING WATER

ORALGAVAGE

NA

ORALCAPSULE

ORAL DRINKING WATER

ORALDHINKING WATER

ORALDIET

ORAL DIET SUPPLEMENT

Notes
CAS - Chemical Abstracts Service
LOAEL - Lowest Observed Adverse Effects Level
RIO • Reference Dose
NCEA - National Center tor Environmental Assessment
IRIS - Integrated Risk Inlormalion System, an on-line computer database ol lexicological inlormation (USEPA, 2000c)
HEAST - Health Ellecls Assessment Summary Tables, published annually by the USEPA (1997b)
(a) The CAS numbers lor 3-Melhylphenol and 4 Methylphenol are 106-44-5 and 108-39-4, respectively
(b) Value for 3-Melhylphenol. IRIS value lor 4-Melhylphenol has been withdrawn
(c) Value for cis-1 ,2-dichloroethene
(d) Value lor Arcdor 1254 (IRIS)
(e) As reported in the USEPA Region 9 PRG Table (10/1999)
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Constituent

1 . 1 ,2.2-Tettachloroethane

1 ,4-Dichlorobenzene
2.4.5 TP (Silvex)

2.4.6-Trichloroprienol
2.4-Dichlocophenol

2-Chlorophenol

2-Ni(roaniline

3-Melhylphenol/4 -Methyl phenol

4.4-DDE

4-Chloroaniline

4-Methyi-2-pentanone
4 Nitroaniline
Acetone
alpha-BHC
Antimony

Arsenic

3enzene

Ben;o(a)anthracene

3enzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(k)lluoranlhene

beta-BHC
Cadmium

Carbazole
Chlorobenzene

Chloroform

Cis/Trans-1 ,2-Dichloroethene
Copper
deita-BHC
Dibenzo(a.h)anlhracene

Dieldrin

Elhylbenzene

CAS
Number

79-345

106-467

93-72-1

88-06-2

120-83-2

95-57-8

88744

(a)
72-55-9

106-47-8

108-10-1

100-01-6

67-64-1

319-84-6

7440-360

7440-38-2

71-43-2

56-55-3

50-32-8

205-992

207-08-9

31985-7

7440-43-9

86-748

108-90-7

67-66-3

107-062

7440-50-8

319-86-8

53-70-3

60-57-1

100-41-4

Inhalation
Dosa-Retponse

Value (moA 9-day)

NA

229E-01

NA

NA

NA

NA

57IE05

NA

NA

NA

229E-02

571E-05 (b)

NA

NA

NA

NA

1 70E-03
NA

NA

NA

NA

NA

NA

NA

571E03

860E-05

NA

NA

NA

NA

NA

286E-01

Inhalation
Reference Concentration

(mgmV)

NA

805E01

NA

NA

NA

NA

2.00E-04

NA

NA

NA

800E-02

NA

NA

NA

NA

NA

6 OOE-03

NA

NA

NA

NA

NA

NA

NA

200E-02

NA

NA

NA

NA

NA

NA

lOOEtOO

Reference
(La«t Verified)

Type

IRIS (1 1/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

HEAST

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

HEAST

NA

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS ( 11/2000)

NCEA (7/2/96)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

NA

HEAST

NCEA 12/1/97

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

EPA
Confidence

Level

NA

MEDIUM

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

MEDIUM

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

LOW

Uncertainly
Factor

NA

100

NA

NA

NA

NA

10000

NA

NA

NA

1000

10000

NA

NA

NA

NA

1000

NA

NA

NA

NA

NA

NA

NA

10000

NA

NA

NA

NA

NA

NA

300

Modifying
Factor

NA
1

NA
NA
NA

NA

1

NA

NA

NA

1

1

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1

NA

NA

NA

NA

NA

NA

1

Target Organ/
Critical Eflecl

at LOAEL

NA

ncreased liver weight

NA

NA

NA

NA

Hematological effects
NA
NA

NA

Increased liver wl, kidney effects
Hematological effects
NA
NA

NA

NA

Hematopolelic Effects
NA
NA
NA

NA

NA

NA

NA

Liver and kidney effects
Nasal Effects
NA
NA

NA

NA

NA

Developmental toxidty

Study
Animal

NA
HAT
NA
NA

NA

NA

RAT

NA

NA

NA

RAT

RAT

NA

NA

NA

NA

MOUSE

NA

NA

NA

NA

NA

NA

NA

RAT

NA

NA

NA

NA

NA

NA

RAT/RABBIT

study
Method

NA

INHALATION

NA

NA

NA

NA

INHALATIORINTERMITTENT

NA

NA

NA

INHALATION: INTERMITTENT

INHALATIONJNTERMITTENT

NA

NA

NA

NA

INHALATIONiVAPOR

NA

NA

NA

NA

NA

NA

NA

INHALATION: INTERMITTENT

NA

NA

NA

NA

NA

NA

INHALATION
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Constituent

oamma-BHC
Heplachloi

Heplachkx epoxide
lndeno( 1 ,2.3-cd)pyrene
Lead
Molybdenum

Naphthalene
Nickel

Nitrobenzene
Pentachlorophenol
Phenol
Tetrachkxoethene
Toluene
Total 2.3.7,8 TCDD TEQ

Total PCBs

Trichloroethene
Vanadium

Vinyl chloride
Zinc

CAS
Number

58-89-9

76-44-8

1024-57-3

193-39-5

7439-92-1

7439-98-7

91-20-3

7440-02-0

98-95-3

87-86-5

108952

127-18-4

108-88-3

1746-01-6

1336-36-3

7901-6

7440-62-2

7501-4

7440-66-6

Inhalation
DoM-Responsa

Value (mg/kg-day)

NA

NA

NA

NA

NA

NA

857E04

NA

570E-04

NA

NA

1 I4E-01

1 14E-01

NA

NA

NA

NA

286E-02

NA

Inhalation
Reference Concentration

<mo/nO

NA

NA

NA

NA

NA

NA

300E-03

NA

2 OOE-03

NA

NA

400E-01

400E-01

NA

NA

NA

NA

1. ODE-01

NA

Reference
(La»l Verified)

Type

IRIS (11/2000)

IRIS (11/2000)

IRIS ( 11/2000)

IRIS (11/2000)

NA

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

HEAST

IRIS (11/2000)

IRIS (1 1/2000)

NCEA (c)

IRIS (11/2000)

HEAST

IRIS (11/2000)

IRIS (11/2000)

HEAST

IRIS (11/2000)

IRIS (11/2000)

EPA
Confidence

Level

NA

NA

NA

NA

NA

NA

MEDIUM

NA

NA

NA

NA

MEDIUM

MEDIUM

NA

NA

NA

NA

MEDIUM

NA

Uncertainly
Factor

NA

NA

NA

NA

NA

NA

3000

NA

10000

NA

NA

300

300

NA

NA

NA

NA

30

NA

Modifying
Factor

NA
NA

NA

NA

NA

NA
1

NA

1

NA

NA

1

1

NA

NA

NA

NA

1

NA

Target Organ/
Critical Effect

at LOAEL

NA

NA

NA

NA

NA

NA

Nasal effects
NA

Hematological eflecls and adrenal, renal, and heplalic lesions
NA
NA

Hepatoloxicity and renal toxicity

Neurological effects
NA
NA
NA
NA
Liver cell polymorphism

NA

Study
Animal

NA
NA

NA

NA

NA

NA

MOUSE

NA

MOUSE/RAT

NA

NA

MOUSE

HUMAN

NA

NA

NA

NA

HAT

NA

Study
Method

NA

NA

NA

NA

NA

NA

INHALATION

NA

INHALATION

NA

NA

INHALATION

INHALATION OCCUPATIONAL

NA

NA

NA

NA

ORALDIET

NA

Notes:
CAS - Chemical Abstracts Service
LOAEL - Lowest Observed Adverse Effects Level
RfC - Reference Concentration.
NCEA • National Center for Environmental Assessment
IRIS • Integrated Risk Information System, an on-line computer database of lexicological Information (USEPA. 2000C)
HEAST - Health Effects Assessment Summary TnrHos. puMishfirt annually hy Inn USFPA (1997b)
(a) The CAS numbers lor 3-Melhylphenol and 4-Methylphenol are 106-44-5 and 108-39-4. respectively
(b) Due to structural similarities, value for 2-Nitroaniline used
(c) As reported In the USEPA Region 9 PRG Table (10/1999)
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ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

CM
Number

Oral
CSF

ImoVo-aevV' (leal Verltled)

Oral CSF
swtfy
Anknel

Oral CSF
Study

1.1 .2 -̂Tstracnloroethane
1.4-Oichlorobenzene
2.4.5-TP (Sfeexj

2.4.6-Tret*xophenol
2.4-Oichloiophenol

3-Methytphenol/4-Methvtphenol
4.4-OOE
4-Chtoroaniine
4-Methyl-2-penlanone
4J*tmar*ne

alpha-BHC
Antimony
Arseric
benzene
Benzo(a)anlhracene
Benzo(a)pyrene
JenzofbXkjorarThene
Benzo(X)fluoranlh«oe

,-BHC
Cadmium
Carbazole
Chtorobenzer*

Cis/Trans-1 ,2-Dichioroethene
Copper
della-BHC
>benzo{B.h)anlriraoene
DieUrin
Elhyfcenzene

Heptachlor
Heptachtor epoxide
lndeno(1 .2.3-od)pyrene
Laad

Naphthalene
lickel

Nitrobenzene
•aftachtorophenol

106-46-7
93-72-1
8848-2
12043-2
95-574
88-74-4

(a)
72-55-9
106-47-8
108-10-1
100414
87-64-1
31944-6
7440-364
7440-38-2
71-43-2
56-55-3
50-32-8
205-99-2
20748-9
319-85-7
7440-43-9
86-74-8
108-90-7
67-66-3
107-06-2

7440-50-8

53-70-3
60-57-1
100-41-4

'etrachtoroethene
'oluene
otal 2.3.7.6-TCOO TEO
otal PCBs
'richkxoethene

Vanadium
Hnyl chloride

76-44-8
1024-57-3
19M9-5

7439-92-1
7439-98-7

91-20-3
7440-02-0
98-95-3
8746-5
108-95-2
127.1IM
108-86-3
174641-6
133SO6-3
79414

744042-2
7541-4

7440464

C
C

0
82
NA
NA
NA

C
B2

0
B2
NA
A
A

82
82
82
32
C
B1
82
D
82
D
D
D

D
B2-C
B2
B2
82
82
NA

C
NA

D
32

D
NA

0
82
82
NA
NA
A

0

2.00E41

240E-02
NA

1 10E42
NA

NA
340E41

NA
NA
NA
NA

6.30E*00
NA

V50E1OO
1 50E42 (b)
7 30E41 (c)
7.30E«00
7 30E41 (c)
7 XE42 (d)

1 80E«00
NA

200E42
NA

610E43
NA (a)

7306 »OO

160E»01

1.30E400
450E»00

730E41 (c)

NA
NA

NA
120E41

NA
520642

NA
150E-O5
200E-00

1 10E42
NA

720E41
NA

IRIS (11/2000
HEAST (1997]
IRIS (11/2000
IRIS (11/2000
IRIS (11/2000
IRIS (11/2000
ins (11/2000
IRIS (11/2000;
I HIS (11/2000;

IRIS (11/2000:
IRIS (11/2000;

NA
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000:
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

HEAST
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

HEAST

IRIS (11/2000)
IRIS (11/2000)
IRIS (11/20001

NA
IRIS (11/2000)

IRIS (11/2000)
IRIS (11/2000)

IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

NCEA (k)

IRIS (11/2000)
HEAST

IRIS (11/2000)

NCEA (k)
HEAST

IRIS (11/2000)
IRIS (11/2000)

MOUSE
MOUSE

NA
RAT
NA

MOUSE/HAMSTER
NA
NA
NA
NA

MOUSE
NA

HUMAN
HUMAN

NA

MOUSE
NA
NA

MOUSE
NA

MOUSE

RAT

NA

MOUSE
NA

MOUSE
MOUSE
MOUSE

NA

NA
NA

NA
MOUSE

NA
NA
NA

HAT
HAT

MOUSE
NA

HAT

NA

ORALGAVAGE
ORALGAVAGE

N,

ORAL DIET

NA
NA

ORALDRINKING WATER
INHALATION OCCUPATIONAL

NA
ORAL DIET

ORAL DRINKING WATER

ORAL DIET
NA

OHALDIET

ORAL DIET
OHALDIET

NA
NA
NA

NA
NA

ORALDIET
ORAL DIET

ORAL GAVAGE
NA

ORAL. DIET
N,

Notes
CAS • Chemicai Abstracts Sennce
CSF - Cancer Slope Factor
NCEA - Nationa: Center for Environmental Assessment
HIS • Integrated Risk Information System, an online computer database of lexicological infomation (USEPA. 2000c)

HEAST - Health Effects Assessment Summary Tabtts. pubftshed annually by Ihe USEPA (1997b)
a) The CAS numbers for 3-Mefhytphenot and 4-Mflthytphenol are 106-44-5 and 108-39-4. respectively

(b) IRIS provides a range of CSF for benzene of 1 5E42 to 5 5E42 lig*day/mg IRIS states that each value wrthin this range has equal
scientific plausibily

c) CSF based on that for benzo(a)pyrene arxj applying a relative potency factor of 0 1 per USEPA Provisional Gudance for Quantitative Risk Assessment
of Paycycte Aromatic Hydrocarbons (USEPA. 1993d)

d) CSF based or that for benzcfatoyrene and applying a relative potency factor of 0 01 per USEPA Provisional GuKjance for Quantitative Risk Assessment
ot Polycyclc Aromatc Hydrocarbons {USEPA. 1993d)

e)Cis-1.2-Dchtoroethene has a carcinogen class of D: trana-l.Z-Dichloroethenehaa not been classified, per IRIS
f) CSF based on that tor benzo(a)pyrene and appr/wifl a relative potency factor of 1 0 per USEPA Provisional Guidance for Quantitative Risk Assessment

ol Polycycle Aromete Hydrocarbons (USEPA 1993d)
g) This is the upperbound CSF tor hkjh risk and persistence PCBa USEPA provides » range of slope factor or IRIS, these will be Orjcussed in the risk

characterization
h) Value provided by IRIS for continuous adua exposure This value used in calculations as vinyl chloride was nol Kjentified as a constituent of

potential concern in residential areas
- Information for nickel, soluble salts on IRIS
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TABLE t-4

ENSR International

SAUGET AREA 1 - EE/CA AND RJ/FS
HUMAN HEALTH RISK ASSESSMENT

(Lest Vanned)
CSF

Sludy Anlasal
CSF

Study Method

1.2.2-Te!
1.4<>icnioroberizer»
2.4.5-TP (Slva>)

2-Chlorophenol
2-Nnaniene
3-Methytphenol/4-Melhylpn
4.4-ODE

4-Melhyl-2-pentanone
4J*roar*<e

alpha-BHC
Artimony
Arsenic
Benzene
Bsnzo<a)anthracene
Benzo<a)pvrene
Benzo<b)fluoranthene
3enzo(k)fluoranlhene
bela-BHC
Cadmium
Carbazole

Cis/Trans-1 ,2-Dichloroathene
Copper

darta-BHC
Dfcenzo(a.h)arthracene
DiekJrin

Etnyfcenzene
gamma-BHC
Heptacnkw
Hepteenlor epOKide
Indenofl_2.3-cd)pyrene
.ead
Molybdenum
Naphthalene
Nickel
Ntrobenzene

Phonol

oluene
'otal 2,3.7.8-TCDO TEQ

'OKI PCSs

'anadium
/inyl chloride

79-34-5
106-46-7

93-72-1
88-06-2

12043-2
95-57-8
88-74-4

<«)
72-55-9
106-47-8
108-10-1

10W1-6
67-S4-1
31*84-6
7140-36-0
7440-38-2

71-0-2
66-56-3

50-32-8
205-99-2
207-08-9
319-85-7

7440-43-9
86-74-8
108-90-7

67-66-3
107-06-2

7440-50-8

319-86-8
53-7TW

60-57-1
10O-41-4

5849-9
76-44-8

1024-57-3

193J9-5
7439-92-1
7439-98-7

91-20-3
7440-02-0
98-96-3
87-86-5
108^5-2
127-18-4

108^8-3
1746-01-6
1336-36-3
79-01-6

7440-62-2
75-01-4

7440-66-S

C
C
D
82
NA
NA
NA

C
82

D

B2
NA
A

A

B2
B2

B2
B2
C
Bl
32
D
B2
D
D

D
B2
B2

D
B2-C
82
82
82
82
NA

C
NA

D
82
D

NA

D
82

82

203E-01

220E-O2
NA

109€-02
NA
NA
NA
NA
NA
NA
NA
NA
NA

630E-OO

NA

1.50E.01
7 TOE-03
310E-01
310E-OO

310E-01

310E-02
1 88E<00
630E*OO

NA

310E--X

1 61E+01
NA

NA
450E<OO
910E-IOO
3 10E-01

NA
NA

200E-03
NA

1 50E->05
200E<00
600E-03

NA

154E-02
NA

(9)

NA

3.10E-06
NA
NA
NA
NA
NA
NA
NA

NA
NA

1.80E-03
NA

4.30E-03
2.20E-06

NA

530E-04

1 80E-03

230E-OS
NA
NA
NA
NA

460E-03
NA

V30E-03
260E-03

NA
NA
NA

5.60E-07

NA

440E-06

NA

IBIS (11/2000

NCEAlk
IBIS (11/2000
IRIS (11/2000
IRIS (11/2000
IRIS (11/2000
IRIS (11/2000
IRIS (11/2000
IRIS 111/2000
IRIS (11/2000
IRIS (11/2000

NA

IRIS (11/2000;
IRIS (11/2000;

NA
IRIS (11-2000)

IRIS (11/2000)
IRIS (11/2000)

NCEA(k)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

NA
IRIS (11/2000)

IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

IRIS (11/20001
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

NA
NCEA (k)

IRIS (11/2000)
HEAST

IRIS (11/2000)
NCEA (k)

HEAST

IRIS (11/2000)
IRIS (11/2000)

MOUSE
NA

NA
RAT

NA
NA
NA
NA
NA
NA
NA
NA
NA

MOUSE
NA

HUMAN
HUMAN

NA
NA
NA
NA

MOUSE
HUMAN

NA
NA

MOUSE
NA
NA

NA
NA

MOUSE
NA
NA

MOUSE

MOUSE

NA

NA

RAT

RAT
NA
NA
RAT

NA

HI
ORAL DIET

NA
NA
NA

NA
NA
NA
NA
NA
NA

ORAL DIET

NA

INHALATION: OCCUPATIONAL
INHALATION OCCUPATIONAL

NA
NA
NA

NA
ORALDIET

INHALATION OCCUPATIONAL
NA
NA

ORALGAVAGE

NA

ORALDIET

ORAL DIET
ORALDIET

ORALDIET

ORALDIET

NA
INHALATION

Notw
CAS - Chemical Abstracts Sarvic*
CSF - C«nc«f Slope Factor
NCEA - National Canter for Environmental Assessment
RJS • Magratad Risk Information System an onlna computer database a lexicological rtomation (USEPA. 2000c).

HEAST - Health Enacts Assessment Summary Tables, published annually by the USEPA (1997b)
a) The CAS numbers tor 3-Methytphanol and 4-Mathylphenol are 10644-5 and 108-39-4. respectively.
b) IRIS provides a range of inhalation unit nsk factors for benzene of 2.2E-06 to 7 8E-06 rn'/ug Theae are equivalent to an CSF range of 7 7 E-03 to

2 7E-02 kg*day/mg IFaS states that each value within this range has equal scientific ptausfciity
c) CSF based on that for banzo(a)pyrene and applying a relative potency factor of 0 1 per USEPA Provisional Guidance (or Quantitative Risk Assessment

of Polycydic Aromatic Hydrocarbons (USEPA. 1993d)
d) CSF based on that tor banzo(a)pvrena and applying a relative potency factor of 0 01 per USEPA Provtsenal Guidance tor Quanlilatn/e Risk Assessment

of Polycyclic Aromatc Hydrocarbons (USEPA. 1993d)
a) Cis-1.2-0ichloroerhene has a carcinogen class of D: trans-1 ̂ -Dichloroethene has not been classified, par IRIS
) CSF based on that for benzo(a)pyrene and applying a relative potency factor of 1 0 par USEPA Provisional Guidance for Quantitative Rak Assessment

of Porycyclic Aromatic Hydrocarbons (USEPA. 1993d)
g) This is the upperbound CSF for high risk and persistence PC8s USEPA provides a range of slope factor or IRIS; these win be dscussed in the risk

characterization
(h) Value provided by IRIS for continuous adult exposure This value used in cakajations as vinyl chloride was not identif«d as a constituent of

polental concern in residential areas
; Inhalation CSF calcubted from the unit risk factor, where available, assuring a 70 Kg aduX breathes 20 m3 of air per day
; - Information for nickel, soluble salts, on IRIS
:| As reported in the USEPA Region 9 PRO Table (10/19991____________________________________________________
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TABLE 4-5
TIERS OF CANCER SLOPE FACTORS FOR ENVIRONMENTAL PCBs (a)
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT
HIGH RISK AND PERSISTENCE

Upper-bound slope factor: 2.0 (mg/kg-day)'1
Central-estimate slope factor: 1.0 (mg/kg-day)"1

Criteria for use:
- Food chain exposure
- Sediment or soil ingestion
- Dust or aerosol inhalation
- Dermal exposure, if an absorption factor has been applied
- Presence of dioxin-like, tumor-promoting, or persistent congeners
- Early-life exposure (all pathways)

LOW RISK AND PERSISTENCE

Upper-bound slope factor: 0.4 (mg/kg-day)'1
Central-estimate slope factor: 0.3 (mg/kg-day)'

Criteria for use:
- Ingestion of water-soluble congeners
- Inhalation of evaporated congeners
- Dermal exposure if no absorption"factor has been applied

LOWEST RISK AND PERSISTENCE

Upper-bound slope factor: 0.07 (mg/kg-day)'1
Central-estimate slope factor: 0.04 (mg/kg-day)"1

Criteria for use:
Congener or isomer analyses verify that congeners with more than 4 chlorines comprise less than
0.5% of total PCBs.

(a) USEPA. 2000c. Integrated Risk Information System (IRIS).
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TABLE 4-6
TEFs FOR DIOXIN AND FURAN CONGENERS
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSM

Constituent

Dioxins
2,3,7,8-TetraCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1 ,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3,7,8-PentaCDDs
2,3,7,8-HexaCDDs
2,3,7,8-HeptaCDDs

Furans
2,3,7,8-TetraCDF
1 ,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF
2,3,4,6,7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF
1,2,3,4,7,8,9-HeptaCDF
OctaCDF
2,3,7,8-HexaCDFs
2,3,7,8-HeptaCDFs

CAS NO.

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
NA
NA
NA

51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0
NA
NA

TEF (a)

1
1
0.1
0.1
0.1
0.01
0.0001
NA
NA
NA

0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01
0.0001
NA
NA

Notes:
CAS - Chemical Abstracts Service.
CDD- Chorodibenzodioxin
CDF - Chlorodibenzofuran.
TEF - Toxicity Equivalency Factor,
(a) - "Toxic Equivalency Factors for PCBs, PCDDs, PCDFs for Humans and Wildlife."
Van den Berg, et al. 1998.
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Sauget Area 1
HHRA-EE/CA and RI/FS wmJl-MJuiam

5.0 EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPC retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios identifying
appropriate environmental media and exposure pathways for current and potential future site uses and
receptors are then developed. Those potential exposure pathways for which COPCs are identified and
are judged to be complete are evaluated quantitatively in the risk assessment. This information is
used to develop or update the conceptual site model (CSM) for the site.

To estimate the potential risk to human health that may be posed by the presence of COPCs in
environmental media in the study area, it is first necessary to estimate the potential exposure dose of
each COPC for each receptor. The exposure dose is estimated for each constituent via each
exposure route/pathway by which the receptor is assumed to be exposed. Reasonable maximum
exposure (RME) scenarios, and most likely exposure (MLE) scenarios based on appropriate USEPA
guidance are both evaluated in the quantitative risk assessment. Exposure dose equations combine
the estimates of constituent concentration in the environmental medium of interest with assumptions
regarding the type and magnitude of each receptor's potential exposure to provide a numerical
estimate of the exposure dose. The exposure dose is defined as the amount of COPC taken into the
receptor and is expressed in units of milligrams of COPC per kilogram of body weight per day (mg/kg-
day). The exposure doses are combined with the toxicity values to estimate potential risks and
hazards for each receptor.

This section contains seven subsections. Section 5.1 presents the updated CSM for the site. Section
5.2 identifies the potential exposure scenarios and receptors. Section 5.3 presents the methods for
quantifying potential exposures. Section 5.4 presents the receptor-specific exposure parameters, and
Section 5.5 presents the constituent-specific exposure parameters. Section 5.6 discusses the risk
calculations.

5.1 Conceptual Site Model

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a CSM
for human health was developed as part of the scoping activities in the HHRA Workplan (presented in
Appendix A). The purpose of the CSM is to identify source areas, potential migration pathways of
constituents from source areas to environmental media where exposure can occur, and to identify
potential human receptors. The CSM is meant to be a "living" model that can be updated and modified
as additional data become available.

5-1
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Sauget Area 1
HHRA-EE/CA and RI/FS

The initial CSM for the site is presented in Figure (Appendix A) 2-1. Table (Appendix A) 5-1 presented
the matrix of receptors and pathways by area and medium that would be considered for evaluation in
the risk assessment. The CSM and the receptor area matrix have been updated based on a review of
the analytical results and the COPC selection process. The updated CSM is presented in Figure 5-1.
The updated receptor/area matrix is presented in Table 5-1. Both are discussed below.

5.1.1 Sites

In Sauget Area 1, the sites are identified as Sites G, H, I, L, M, and N. These are identified as
source areas in the CSM (Figure 5-1). Constituents in the sites may leach to underlying
groundwater. In accordance with the SSP, samples of wastes in the fill areas were analyzed by the
Toxicity Characteristic Leaching Procedure (TCLP) to address potential leachate issues.

Site M is included in the UAO sediment removal action (Section 2.0), therefore, it is not evaluated
further in the HHRA. COPCs were identified in samples of shallow groundwater in Site H, Site G,
Site L, and in Site I and downgradient (west) of Site I. Groundwater is, therefore, identified as a
secondary source in the CSM (Figure 5-1), and these COPCs are quantitatively evaluated in the
HHRA. It should be noted that no COPCs were identified in groundwater south of Site L, with the
exception of lead in a nonpotable use well in the residential area.

As discussed in the EE/CA and RI/FS report for Sauget Area 1, groundwater flow direction was
evaluated by installing nine piezometer clusters within the area. Each cluster contained three small-
diameter piezometers screened in the shallow hydrogeologic unit (0-30 feet bgs), the middle
hydrogeologic unit (30-70 feet bgs), and the deep hydrogeologic unit (greater than 60 feet bgs). Each
of these wells was gauged quarterly to determine the potentiometric surface in each zone. The data
for four quarters were plotted to show the potentiometric surface contours for groundwater. [These are
shown in Figures 4-28 through 4-39 of the EE/CS and RI/FS report.] The results indicate that
groundwater flow direction is to the west at an approximate gradient of one foot vertical to 1,000 feet
horizontal. These results indicate that the nonpotable use domestic wells sampled in the residential
area are in fact cross-gradient of groundwater beneath the Sites where COPCs were identified in
groundwater.

VOCs identified as COPCs in shallow groundwater may volatilize and infiltrate indoor air in overlying
buildings and outdoor air, and these potential exposure pathways (Figure 5-1) are evaluated in the
HHRA. Construction work may occur to depths at which shallow groundwater may be encountered
by direct contact, and this pathway is evaluated in the HHRA. It is assumed that construction could
occur to depths up to 30 feet bgs as some sewer lines in the area are at this depth. It is assumed
that volatilization of VOCs to indoor or outdoor air can occur from groundwater up to this depth,
although this pathway is more commonly evaluated for groundwater less than 15 feet bgs (MADEP,
1995).

_
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No COPCs were identified in surface soil in Site G, therefore, this medium is not further evaluated in
the HHRA. COPCs were identified in surface soil in Sites H, I, L, and N. COPCs in surface soil may
be suspended in dusts in outdoor air (no VOCs were identified as COPCs in site soils). Exposure to
COPCs in outdoor air as well as direct contact with soils are evaluated as potential exposure
pathways in the HHRA (Figure 5-1).

5.1.2 Dead Creek and Borrow Pit Lake

Historical information presented in the SSP demonstrates that the major source of COPCs in surface
water and sediments in Dead Creek was past industrial and municipal discharges directly to the
creek. There are no current discharges to the creek other than stormwater.

As noted in Section 2.0, a sediment removal action will be conducted in Site M, CS-B through CS-E,
and including portions of CS-F between CS-E and Route 3 under a UAO with USEPA. Therefore,
these areas are not evaluated in the HHRA.

Surface water and sediments in Dead Creek CS-F and the Borrow Pit Lake were collected and
analyzed and evaluated as one area in the HHRA. No COPCs were identified in surface water and
two COPCs (arsenic, PCBs) were identified in sediment. Therefore, sediment is evaluated
quantitatively in the HHRA as a potential exposure pathway (Figure 5-1). Fish in the Borrow Pit
Lake may have accumulated constituents present in surface water and/or sediments, and one
COPC (arsenic) was identified in fish tissue. Therefore, fish tissue is evaluated quantitatively in the
HHRA as a potential exposure pathway (Figure 5-1).

5.1.3 Transect Areas

Surface and subsurface soil samples were collected and analyzed from transects in the
residential/commercial/undeveloped areas. The SSP sampling program for this area was developed
to address the potential for sediments in Dead Creek to serve as a source of constituents to soils in
the surrounding flood plain via overbank flooding. Transects were located on alternating sides of
Dead Creek from the sites south to Route 3 (Figure 3-1), with the intention of determining if there
was a north to south concentration gradient of constituents. Sampling locations on the transects
extended out east or west of the creek, with the intention of determining if there was a concentration
gradient of constituents extending out from the creek.

A review of the data indicate that Dead Creek is not serving as a source of constituents to soils in
the surrounding flood plain. The COPCs identified in transect soils in Section 3.0 are likely
representative of background conditions in the area, as discussed in Section 3.0.
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No COPCs were identified in surface or subsurface soil in Transects 1 and 2, which are the
transects located closest to the fill areas. In addition, no COPCs were identified in subsurface soils
in Transects 3, 5, and 7. Therefore, these areas are not further evaluated in the HHRA.

COPCs identified in surface and subsurface soils in the remaining transects are included for
quantitative evaluation in the HHRA. Constituents in surface soils may be suspended as dust in
outdoor air, and this pathway is evaluated in the HHRA (no VOCs were identified as COPCs in
transect soils). COPCs in soils may also be taken up by garden produce, therefore, exposure to
COPCs in outdoor air and garden produce as well as direct contact with soils are evaluated as
potential exposure pathways in the HHRA (Figure 5-1).

The exposure scenarios (exposure pathways, exposure routes, and receptors) quantitatively evaluated
in the risk assessment have been identified based on this current CSM. They are discussed in the
next section.

5.2 Identification of Potential Exposure Scenarios and Receptors

Exposure scenarios are developed on the basis of the CSM for a site. A general identification of
exposure pathways, exposure routes, and receptors is provided in the CSM (Figure 5-1). A more
detailed summary is provided in Table 5-1, the receptor/area matrix. Table 5-1 was derived from Table
(Appendix A) 5-1, based on the updated CSM presented above and results of the COPC identification
process presented in Section 3.0.

5.2.1 Sites

Sauget Area 1 sites have been used for industrial purposes for many years (since the 1930s or earlier)
and use of these areas is expected to remain industrial. The sites within Sauget Area 1 are zoned
commercial/industrial and it is likely that the sites will continue to be used well into the reasonably
foreseeable future for commercial/industrial purposes. Therefore, the sites were evaluated for non-
residential use scenarios. However, at the request of USEPA, Site N was evaluated for both a
nonresidential as well as a hypothetical future residential scenario.

Receptors were identified for the sites based on the CSM and the COPCs identified in media in the
areas. COPCs were identified in groundwater in Site G and in soils and groundwater in Sites H, I, and
L. COPCs were identified in Site N surface soil for the residential scenario only. Therefore, Site N
exposure scenarios are addressed in Section 5.2.3 with the transect soils.

An on-site outdoor industrial worker and a trespassing teen are evaluated for potential exposure to
COPCs in surface soil via incidental ingestion and dermal contact, and via inhalation of COPCs that
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may be suspended as dusts from soils and to COPCs that may volatilize into outdoor air from
underlying groundwater.

An on-site construction/utility worker is evaluated for potential exposure to COPCs in surface and
subsurface soil via incidental ingestion and dermal contact, and via inhalation of particulates
suspended during excavation activity. Construction/utility work is assumed to occur up to depths of 30
feet bgs as noted above. Due to the shallow depth of groundwater, the construction/utility worker may
contact groundwater during excavation. Therefore, the construction worker is assumed to be exposed
to COPCs in groundwater via incidental ingestion and dermal contact, and via inhalation of COPCs
volatilized from standing water in an excavation trench. Because the sites are areas of known waste
disposal, it is assumed that appropriate safeguards are used when excavating in waste areas (gas
monitoring, appropriate personal protective equipment). This assumption is addressed in the remedy
discussion in Section 8, where the use of institutional controls to enforce these safeguards is
discussed.

Due to the presence of VOCs in groundwater in Sites G, H, I and L, an on-site indoor industrial worker
will be evaluated for potential exposure to COPCs via inhalation of volatile constituents present in
indoor air due to vapor intrusion from groundwater. It is unlikely that the indoor worker receptor would
be exposed to soils to the same extent as an outdoor worker, therefore, this pathway was concluded to
be insignificant and was not quantitatively evaluated in the risk assessment for this receptor.

5.2.2 Dead Creek and Borrow Pit Lake

Access to Dead Creek is generally uncontrolled except for CS-B, which is secured with a fence. Since
sediments in CS-B, C, D and E and the upstream portion of F will be excavated and contained on-site
as part of a Time Critical Removal Action, exposure to sediments is not considered a potential
exposure scenario in these creek segments. The Borrow Pit Lake is located on private property, and
access is uncontrolled. Recreational fishing may occur in Borrow Pit Lake. Borrow Pit Lake and the
majority of CS-F that are not included in the sediment removal action are evaluated as one area in the
HHRA.

COPCs were identified in sediment but not in surface water. Therefore, a recreational receptor (i.e.,
teenager) could be exposed to COPCs in sediment of CS-F and the Borrow Pit Lake while wading or
swimming. This scenario was evaluated in the HHRA.

One COPC was identified in fish tissue collected from Borrow Pit Lake. Therefore, a recreational fisher
receptor potentially exposed to COPCs in sediment while wading and via ingestion of fish was
evaluated in the HHRA.
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5.2.3 Transect Areas

The transect areas consist of residential, commercial and undeveloped land. Therefore, both
residential and non-residential exposure scenarios were evaluated for these areas. COPCs for a
residential scenario were identified in surface soil in Transects 3 through 7 and Site N. COPCs for an
industrial scenario were identified in surface soil in Transects 3, 4, 6, and 7, and in subsurface soil in
Transects 4 and 6. The only COPC identified in groundwater in the transect area was lead in a non-
potable use well.

An indoor industrial worker was not evaluated in the transect areas as no VOCs were identified as
COPCs in groundwater. An outdoor industrial worker was evaluated for potential exposure to COPCs
in surface soil via incidental ingestion and dermal contact, and via inhalation of COPCs that may be
suspended as dusts from soils.

A construction worker receptor was evaluated for potential exposure to COPCs in surface and
subsurface soil via incidental ingestion and dermal contact, and via inhalation of particulates
suspended during excavation activity. Construction/utility work is assumed to occur up to depths of 30
feet bgs as noted above. Due to the shallow depth of groundwater, the construction/utility worker may
contact groundwater during excavation. Therefore, the construction worker is assumed to be exposed
to COPCs in groundwater via incidental ingestion and dermal contact with standing water in an
excavation trench. Volatile inhalation is not included as no VOCs were identified in groundwater in this
area.

A resident receptor is evaluated for potential exposure to COPCs in surface soils via incidental
ingestion and dermal contact, and via inhalation of COPCs that may be suspended as dusts from soils.
Inspection of the area indicated that some residences have vegetable gardens. As COPCs may be
taken up by plant material and subsequently ingested, a produce consumption pathway is included in
the HHRA. A trespassing teen receptor was not evaluated in the transects and Site N due to the
inclusion of the residential scenario in these areas; the residential scenario provides a more
conservative evaluation.

Groundwater is not used as a source of drinking water in the area. However, there are some private
wells in the area that may be used for outdoor household activities. As noted above, a single COPC,
lead, was identified in a non-potable use well in this area. Therefore, potential exposure to
groundwater via incidental ingestion and dermal contact during outdoor use of water from a well is
evaluated in the HHRA.
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5.3 Quantification of Potential Exposures

To estimate the potential risk to human health that may be posed by the presence of COPCs at the
site, it is first necessary to estimate the potential exposure dose of each COPC. The exposure dose is
estimated for each constituent via each exposure pathway by which the receptor is assumed to be
exposed. Exposure dose equations combine the estimates of constituent concentration in the
environmental medium of interest with assumptions regarding the type and magnitude of each
receptor's potential exposure to provide a numerical estimate of the exposure dose. The exposure
dose is defined as the amount of COPC taken into the receptor and is expressed in units of milligrams
of COPC per kilogram of body weight per day (mg/kg-day).

Exposure doses are defined differently for potential carcinogenic and noncarcinogenic effects. The
Chronic Average Daily Dose (CADD) is used to estimate a receptor's potential intake from exposure to
a COPC with noncarcinogenic effects. According to USEPA (1989a), the CADD should be calculated
by averaging the dose over the period of time for which the receptor is assumed to be exposed.
Therefore, the averaging period is the same as the exposure duration. For COPCs with potential
carcinogenic effects, however, the Lifetime Average Daily Dose (LADD) is employed to estimate
potential exposures. In accordance with USEPA (1989a) guidance, the LADD is calculated by
averaging exposure over the receptor's assumed lifetime (70 years). Therefore, the averaging period
is the same as the receptor's assumed lifetime. The standardized equations for estimating a receptor's
average daily dose (both lifetime and chronic) are presented below, followed by descriptions of
receptor-specific exposure parameters (Section 5.4) and constituent-specific parameters (Section 5.5).

5.3.1 Estimating Potential Exposure from Ingestion of and Dermal Contact with Soil
or Sediment

Average Daily Dose (Lifetime and Chronic) Following Incidental Ingestion of Soil or Sediment
(mg/kg-day):

CSxIRxEFxEDxAAF 0 xCF
BWxAT

where:

ADD = Average Daily Dose (mg/kg-day)
CS = Soil concentration (mg/kg soil)
IR = Ingestion rate (mg soil/day)
EF = Exposure frequency (days)
ED = Exposure duration (year)
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AAF0 = Oral-Soil Absorption Adjustment Factor (AAF) (unitless)
CF = Unit conversion factor (kg soil/106 mg soil)
BW = Body weight (kg)
AT = Averaging time (days)

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Soil or Sediment
(mg/kg-day):

CSxSAxAFx EFxEDxAAFd xCF
————————————————————————————————————————

BWxAT
where:

ADD = Average Daily Dose (mg/kg-day)
CS = Soil concentration (mg/kg soil)
SA = Exposed skin surface area (cm2/day)
AF = Soil to skin adherence factor (mg soil/cm2)
EF = Exposure frequency (days)
ED = Exposure duration (year)
AAFd = Dermal-Soil AAF (unitless)
CF = Unit conversion factor (kg soil/106 mg soil)
BW = Body weight (kg)
AT = Averaging time (days)

5.3.2 Estimating Potential Exposure via Inhalation

Average Daily Dose (Lifetime and Chronic) Following Inhalation of COPC (mg/kg-day):

ADD = CAxIR x AAF' xETxEFxED

BWxAT
where:

ADD = Average Daily Dose (mg/kg-day)
CA = Air concentration (mg/m3)
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\R = Inhalation rate (m3/hr)
AAFj = Inhalation AAF (unitless)
ET = Exposure time (hours/day)
EF = Exposure frequency (days)
ED = Exposure duration (year)
BW = Body weight (kg)
AT = Averaging time (days)

5.3.3 Estimating Potential Exposure from Groundwater/Surface Water

Average Daily Dose (Lifetime and Chronic) Following Ingestion of Water (mg/kg-day):

C W x I R x E F x E D x AAF0 xCF
BWxAT

where:

ADD = Average Daily Dose (mg/kg-day)
CW = Water concentration (mg/L)
IR = Water ingestion rate (Uday)
EF = Exposure frequency (days)
ED = Exposure duration (year)
AAF0 = Oral-water AAF (unitless)
BW = Body weight (kg)
AT = Averaging time (days)

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Water
(mg/kg-day):

C W x S A x P C x E T x EFxEDxAAFd xCF
—— ~ ———————— — —————— - ————————— ..— _. —————

BWxAT
where:

ADD = Average Daily Dose (mg/kg-day)
CW = Water concentration (mg/L)
SA = Exposed skin surface area (cm2/day)
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PC = Dermal permeability constant (cm/hr)
ET = Exposure time (hours/day)
EF = Days exposed per year (day/365 day)
ED = Years exposed (year)
AAFd = Dermal-water AAF (unitless)
CF = Unit conversion factor (L/103cm3)
BW = Body weight (kg)
AT = Averaging time (year)

5.3.4 Estimating Potential Exposure From Food Consumption

Average Daily Dose (Lifetime and Chronic) Following Food Consumption (mg/kg-day):

= CFx IR x AAFx EF x ED
ATxBW

where:

ADD = Average Daily Dose (mg/kg-day)
CF = Concentration in food (mg/kg)
IR = Ingestion rate (kg/day)
AAF = Oral-diet AAF (unitless)
EF = Exposure frequency (days)
ED = Exposure duration (days)
AT = Averaging time (days)
BW = Body weight (kg)

5.4 Receptor-Specific Exposure Parameters

The following subsections present the parameters that were used to evaluate each of the potential
receptors in the HHRA. Both RME and MLE scenarios were evaluated for each receptor. Receptor-
specific exposure parameters are presented in Section 5.4.1. Exposure factors common to several of
the receptors are discussed in Section 5.4.2 and 5.4.3. Both the receptor-specific and the common
exposure parameters were presented in the HHRA Workplan (Appendix A).
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5.4.1 Receptor-Specific Exposure Parameters

Exposure assumptions for the indoor industrial worker under the RME and MLE scenarios are shown
in Table 5-2.

Exposure assumptions for the outdoor industrial worker under the RME and MLE scenarios are shown
in Table 5-3.

Exposure assumptions for the trespassing teenager under the RME and MLE scenarios are shown in
Table 5-4.

Exposure assumptions for the construction/utility worker under the RME and MLE scenarios are shown
in Table 5-5.

Table 5-6 presents the exposure assumptions for evaluation of a child resident (0 to 6 yrs of age) and
an adult resident under RME and MLE scenarios. Because of the differences in activity patterns and
sensitivity to potential constituent exposures, two age groups for the resident receptor are evaluated:
the young child (age 0 to 6 years, 15 kg body weight) and the adult resident, 70 kg body weight)
(USEPA, 1991b). The young child's lower body weight, combined with a high intake rate for soil
exposures results in a higher dose per kilogram of body weight than for other age groups. This
receptor is then the most sensitive to the noncarcinogenic health effects of constituents and is,
therefore, the target receptor for the noncarcinogenic analysis. Because carcinogenic effects are
assumed to be additive over a lifetime, it is more conservative to evaluate potentially carcinogenic
effects of COPC over the period of residence at the site. The resident, as both child and adult, is thus
evaluated for potential carcinogenic effects of COPC.

Exposure assumptions for the recreational teenager under the RME and MLE scenarios are shown in
Table 5-7.

The exposure assumptions for the recreational adult fish ingestion pathway for the RME and MLE
receptors are summarized in Table 5-8.

5.4.2 Soil Ingestion Rate - Adult Construction Worker

Incidental soil ingestion occurs at all ages as a result of hand-to-mouth activities. Currently, there are
little or no reliable quantitative data available for estimating adult soil ingestion rates. USEPA risk
assessment guidance suggests a soil ingestion rate of 100 mg/day for adults in a residential scenario
(USEPA, 1989a, 1991b), and a soil ingestion rate of 50 mg/day for adults in an industrial scenario
(USEPA, 1991b).
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USEPA presented an estimate of a soil ingestion rate for adults doing yard work of 480 mg/day in their
supporting evidence for the commercial/industrial soil ingestion rate of 50 mg/day in the "Standard
Default Exposure Factors" Directive (USEPA, 1991b); the 480 mg/day value was not presented in the
table of default exposure factors. The Agency states: "For certain outdoor activities in the
commercial/industrial setting (e.g., construction or landscaping), a soil ingestion rate of 480 mg/day
may be used; however, this type of work is usually short-term and is often dictated by the weather.
Thus, exposure frequency would generally be less than one year and exposure duration would vary
according to site-specific construction/maintenance plans." However, some regions and state
agencies have stipulated the use of this value to evaluate a construction worker exposure scenario.
The Hawley (1985) study, which is the basis for the soil ingestion rate of 480 mg/day, was recently
reviewed by the USEPA (USEPA, 1997a), which stated that, "Given the lack of supporting
measurements, these estimates must be considered conjectural."

In the Hawley (1985) study, the author assumed that soil adheres to the surface area of the hands at a
loading of 3.5 mg/cm2. This value was based on a layer of soil on skin assumed to be 0.005 cm deep,
a soil density of 1.5 g/cm2, and 50% void space. Using the author's derived soil-to-skin adherence
loading of 3.5 mg/cm2 and assuming that the amount of soil covering a fraction of the hands
(approximately 70 cm2) is ingested twice a day, Hawley calculated a soil ingestion rate of 480 mg/day.

Hawley's 1985 analysis was one of the first published health risk assessments and was performed
before any of the quantitative fecal tracer soil ingestion studies for either children or adults were
conducted (Calabrese et al., 1989; Oavis et al., 1990; Clausing et al., 1987; Calabrese et al., 1990).
Thus, the estimate of 480 mg/day predates all of our current knowledge about soil ingestion among
both children and adults, as well as recent published data on soil-to-skin adherence rates.

In 1993, USEPA sponsored a workshop to evaluate soil-to-skin adherence data. As a result, a study to
determine a more accurate characterization of soil-to-skin adherence was sponsored by the USEPA
and conducted by John C. Kissel and associates at the University of Washington (Kissel et al., 1996;
Holmes et al., 1998). The intent of this study was to resolve uncertainties and develop more accurate
measures of soil-to-skin loading rates for individuals involved in various occupational and recreational
activities. As reported in the Exposure Factors Handbook (EFH) (USEPA ,1997a), soil loading on skin
surfaces as a result of various occupational and recreational activities was directly measured. This
study indicates that soil loadings vary with the type of activity and the body parts contacted. As one
would expect, adherence appears to be greatest during outdoor activities such as farming and
gardening, and more soil/dust tends to adhere to the hands and knees than to other areas of the body.

Average hand soil loading factors are presented in the EFH (USEPA, 1997a) for the adult outdoor
workers evaluated by Kissel and Holmes. In every case, soil adherence during occupational exposure
was measured to be considerably lower than Hawley's estimate of 3.5 mg/cm2. The range of soil
adherence loadings measured by Kissel and Holmes falls within the USEPA range of 0.2 to 1.0
mg/cm2 (USEPA, 1992b).

__
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For this evaluation, the construction worker receptor is assumed to be exposed to COPC in surface
and subsurface soils during excavation activity. Based on this exposure scenario, the "farmer"
receptor provided in the EFH is considered to provide an upper-bound estimate of soil adherence. A
soil ingestion rate can be calculated by substituting the soil adherence value for the receptor for the
estimated value derived by Hawley (1985), as follows:

480 mg/day _ ingestion rate (mg/day)
3.5 mg/ cm' soil adherence (mg I cm2)

,2The soil adherence value for the "farmer" is 0.47 mg/cm . The calculated soil ingestion value is 64
mg/day; therefore, a soil ingestion rate of 64 mg/day is used for the MLE construction worker receptor
in this risk evaluation.

Additional support for this value comes from a new paper by Kissel and coworkers (Kissel et al., 1998)
that presents the results of a study of the transfer of soil from hand to mouth by intentional licking. Soil
was loaded onto the skin by pressing the hand onto soil, and the amount transferred to the mouth was
measured. The thumb sucking, finger mouthing, and palm licking activities resulted in geometric mean
soil mass transfers of 7.4 to 16 mg per event. The author concludes that "transfer of 10 mg or more of
soil from a hand to the oral cavity in one event is possible, but requires moderate soil loading and more
than incidental hand-to-mouth contact." However, "the fraction of soil transferred from hand to mouth
that is subsequently swallowed is unknown but may be less than 100 percent." In addition, "the adult
volunteers in this study reported that the presence of roughly 10 mg of soil in the mouth is readily
detected (and unpleasant). Repeated unintentional ingestion of that mass of soil by adults therefore
seems unlikely. In light of this observation, the 480 mg per day estimate [of Hawley, 1985] would
require hundreds or perhaps thousands of hand-to-mouth contacts that resulted in soil transfer per
day."

For the RME scenario, a soil ingestion rate of 100 mg/day is assumed for the construction worker.
This is the adult soil ingestion rate provided by USEPA (1991b). For the MLE scenario, the soil
ingestion rate of 64 mg/kg derived above was used.

5.4.3 Frequency of Exposure to COPC in Soil

A meteorological factor is generally used to account for the fraction of the year during which exposure
to constituents in soils may occur (Sheehan et al., 1991; USEPA, 1989a). It is reasonable to assume
that direct contact with soil or intrusive activities will not occur for residential receptors during inclement
weather, i.e., when it is raining or snowing, when the ground is wet or frozen, or when snow or ice (32
degrees F) are covering the ground. This is not to say that workers or residents would not be outdoors
on such days, only that the soil would not be available for significant contact either because it is wet or
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frozen. Thus the frequency of contact with potentially impacted soil is adjusted for these site-specific
meteorological conditions (USEPA, 1989a).

There are only a few metrics that can be used to describe the fraction of the year when meteorological
conditions are likely to limit exposure. These include temperature and the amount of precipitation per
day and per year, which includes rain, snow and ice. While measures are collected hourly, the
National Weather Service (NWS, 1986-1995) reports the number of days when precipitation is greater
than 0.01 inches (one one-hundredth), greater than 0.1 inches (one tenth), and greater than 1 inch in
their annual summary data. The number of days with precipitation greater than 0.1 inches is selected
as the best representation of when exposure is likely to be limited by snow, rain, or ice. The National
Oceanographic and Atmospheric Administration (NOAA) provides daily temperature data. It is
assumed that exposure to soils is limited by temperatures less than 32 degrees F. Therefore, limiting
the assumption of exposure to soils to those days with less than 0.1 inch of precipitation and
temperatures above 32 degrees F is reasonable.

Based on ten years of meteorological data (1986-1995) provided by NOAA (1996), a meteorological
factor is derived for use in the exposure equations. On the average, 66 days/year in this area receive
0.1 or greater inches of precipitation, and there are typically 27 days/year with a mean temperature of
32 degrees F or below. Accounting for days when both events occur (assumed to be 10% of the rain
days or 6 days/year), the number of inclement days, 87, can be calculated (27 + 66 - 6 = 87). It is
assumed that these days are evenly spaced throughout the course of the year. The meteorological
factor is then calculated (87/365 = 24%). Thus it is assumed that exposure to soils will not occur for
the "receptor" 24% of the assumed days of exposure (exposure frequency) due to weather restrictions.

The choice of a precipitation target of 0.1 inches is in keeping with guidance provided in the
Compilation of Air Pollution Emission Factors, which assumes that soil suspension will not occur on
days with more than 0.01 inches of precipitation (USEPA, 1995b). It is probable, however, that this
metric both over- and underestimates the potential exposure in some conditions. For, example, it is
possible that some exposure to soils may occur on days when it rains just over 0.1 inches in the early
morning and then the ground dries during the course of the day. Alternatively, significant rainfall, such
as greater than 1 inch, is likely to saturate the soil for consecutive days, and several inches of snow
(which may fall all on one day with one storm) may cover the ground and inhibit direct contact for
several days. With both of these considerations in mind, it is likely that a meteorological factor based
on inclement days defined as precipitation greater than 0.1 inches and average temperatures less than
32 degrees F is reasonable.

5.5 Constituent-Specific Parameters

There are several constituent-specific parameters used in the exposure equations above. These
parameters are discussed below.

__
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5.5.1 Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site. The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure. The estimation of exposure point
concentrations (EPCs) in media evaluated for the HHRA is discussed below.

5.5.1.1 Measured EPCs

The EPC for a human health risk assessment is defined as the 95% upper confidence limit (95% UCL)
on the arithmetic mean concentration, or the maximum concentration, whichever is lower (USEPA,
1992a), for the RME scenario and the arithmetic mean concentration for the MLE scenario.

Summary statistics have been calculated for each COPC in each medium, as presented in Appendix
B. As discussed in Section 3.0, before summary statistics were calculated, the following steps were
taken for each COPC. If a constituent was detected in at least once in an area/medium combination,
one-half the constituent's quantitation limit was used as a proxy concentration in the estimation of
exposure point concentrations for those instances in which the constituent was reported as not
detected. However, if the proxy concentration is greater than any detected value in that area/medium,
the proxy concentration was removed from the calculation. This is consistent with USEPA guidance
(USEPA, 1989a) which recognizes that high sample quantitation limits can lead to unrealistic
concentration estimates. Duplicate sample analytical results were averaged, and the average used as
the sample point concentration (USEPA, 1989b).

The equation used to calculate the 95% UCL is dependent upon the distribution of the data set. If data
are normally distributed, the following equation is used (U.S. EPA, 1992a):

95% UCL = ~x + t(s/4n)

where:

x - mean of data
s = standard deviation of the data
t = student t-statistic
n = number of samples
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If the data are lognormally distributed, the 95% UCL is calculated using the transformed data set and
the H-statistic (U.S. EPA, 1992a). The data are "transformed" by using the natural logarithmic function,
i.e., by calculating ln(x) for each x value in the data set.

(x + 05s2 + sH I V/i-1)

Where:
e = base of the natural log, equal to 2.718

* = mean of the transformed data
s = standard deviation of the transformed data
H = H-statistic
n = the number of samples in the population

H-statistic and t-statistic values were obtained from Gilbert (1987). Gilbert (1987) provides a subset of
all H-statistic values. Where a specific value was not available, the H-statistic was estimated based on
linear interpolation using the Table A12 from Gilbert (1987). The H-statistic is a function of the
standard deviation of the log-transformed data (Sy) and the number of samples in the statistical data
set (n). The table presents values for H based on specific combinations of Sy and n. If the Sy and n for
the specific analyte did not correspond to the values represented on the table, then the value of H was
estimated based on interpolation. First, the values were interpolated based on the relative Sy, and
then based on the relative n. For example, a constituent with Sy of 0.59 and n of 9 results has an
interpolated H of 2.55. Although other interpolation methods are available, the resulting 95% UCL
values would not differ significantly from those reported here.

The Shapiro-Wilk Test for Normality (W-test) is used to determine which 95% UCL value is appropriate
for use as an EPC for each COPC. The results of the W-test indicate whether the data set is more
likely to be normally or lognormally distributed. The UCL based on the student t-statistic is selected
where the data set is more likely to be normally distributed, while the UCL based on the H-statistic is
selected where the data set is more likely to be lognormally distributed. The W-test values were
calculated and compared for the log-transformed and untransformed data sets. If the log-transformed
data have the higher W-test value, the data are assumed to be more lognormally distributed, and the
H-statistic 95% UCL value is the appropriate UCL. Similarly, if the untransformed data have the higher
W-test value, the data are assumed to be more normally distributed, and the t-statistic 95% UCL is the
appropriate UCL.

EPCs for each of the COPC identified in Section 3.0 have been selected using the above described
procedure. The tables in Appendix B (Summary Statistics) present for each constituent detected the
W-test results, the log-transformed and untransformed 95% UCLs, the selected 95% UCL, and the
selected EPC. The EPCs for each medium and scenario are presented in Tables 5-14 through 5-28

__
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for the RME scenario. The EPCs for each medium and scenario are presented in Tables 5-29 through
5-40 for the MLE scenario.

5.5.1.2 Modeled EPCs

Some pathways required modeling to derive the EPCs. These pathways include volatile constituents
in groundwater migrating upwards and infiltrating into indoor air, outdoor air and excavation air, and
generation of fugitive dusts from undisturbed soils as well as during construction activities.

The model used to predict indoor air concentrations of VOCs for evaluation of the indoor worker
receptor was the model of Johnson and Ettinger recommended by the USEPA (1996a and 1997c) to
predict concentrations of COPCs migrating from groundwater to indoor air of an overlying building.
Appendix K presents the model calculations and output.

Calculation of outdoor air concentrations of VOCs in groundwater due to exposure to groundwater in
an excavation trench is presented in Appendix L These concentrations were used to evaluate the
construction worker receptor.

Concentrations of volatile COPCs in outdoor air due to migration from groundwater was estimated
using the methodology recommended by the American Society for Testing and Materials (ASTM,
1995). Appendix M presents the model calculations and output. These concentrations were used to
evaluate the outdoor worker and the trespasser receptors.

MLE groundwater concentrations used as the source term in the aforementioned three volatilization
models are provided in Table 5-44. These MLE concentrations are averages of the groundwater
concentrations within a given site, as noted in the table.

The calculation of concentrations of inorganic and semivolatile organic COPCs bound to soil in fugitive
dust involves multiplying the soil exposure point concentrations by the concentration of dust in air as
follows:

1) Ambient Air:

COPC concentration in ambient air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (kg soil/m3)

The dust concentration in air used in the evaluation of ambient outdoor air pathways in this risk
evaluation is the inverse of the particulate emission factor (PEF) derived in accordance with
USEPA guidance (USEPA, 1996a). Tables 5-18, 5-19 and 5-20 present the PEF
calculations used for the various fill areas and transects.

__
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2) Excavation Air (i.e., during construction activities):

COPC concentration in excavation air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (mg soil/m3) x Unit correction factor (1 kg/106 mg)

The dust concentration in air used in the evaluation of excavation air pathways in this risk
evaluation is 60 ug/m3. This value is the recommended concentration of respirable
particulate with a mean diameter of 10 microns or less (PM10) for excavation activities
(MADEP, 1995).

COPC concentrations in homegrown produce are dependent upon the potential for direct uptake of
COPCs from soil through plant roots and will be estimated via the following equation:

COPC Concentration in Produce (mg COPC/kg plant tissue) = Concentration of COPC in soil
(mg COPC/kg Soil) x Root Uptake Factor (unitless)

The root uptake factor accounts for uptake from soil to the homegrown produce. Constituent-specific
root uptake factors were obtained from USEPA (1998d). Methodology provided by USEPA (1998d)
was used. The calculation of produce EPCs is discussed in Appendix N.

5.5.2 Absorption Adjustment Factors

Bioavailability is the measure of the degree to which a chemical may be systemically absorbed
following exposure. In accordance with USEPA guidance (USEPA, 1989a, 1992c), absorption
adjustment factors (AAFs) for bioavailability will be used in conducting this risk evaluation. To estimate
the potential risk to human health that may be posed by the presence of COPCs in various
environmental media (such as soil, sediment, water or air), it is first necessary to estimate the human
exposure dose of each chemical. The exposure dose is then combined with an estimate of the toxicity
of the chemical to produce an estimate of risk posed to human health.

The estimate of toxicity of a chemical, termed the toxicity value, can be derived from human
epidemiological data, but it is most often derived from experiments with laboratory animals. The
toxicity value can be calculated based on the administered dose of the chemical (similar to the human
exposure dose) or, when data are available, based on the absorbed dose, or internal dose, of the
chemical.

In animals, as in humans, the administered dose of a chemical is not necessarily completely absorbed.
Moreover, differences in absorption exist between laboratory animals and humans, as well as between
different media and routes of exposure. Therefore, it is not always appropriate to directly apply a
toxicity value to the human exposure dose. In many cases, a correction factor in the calculation of risk
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is needed to account for differences between absorption in the toxicity study and absorption likely to
occur upon human exposure to a chemical. Without such a correction, the estimate of human health
risk could be over- or under-estimated.

This correction factor is termed the absorption adjustment factor, or AAF. The AAF is used to adjust
the human exposure dose so that it is expressed in the same terms as the doses used to generate the
dose-response curve in the dose-response study. The AAF is the ratio between the estimated human
absorption for the specific medium and route of exposure, and the known or estimated absorption for
the laboratory study from which the dose-response value was derived.

_ fraction absorbed in humans for the environmental exposure
fraction absorbed in the dose - response study

The use of an AAF allows appropriate adjustments to be made to the administered dose of a chemical
when the efficiency of absorption between environmental exposure and experimental exposure is
known or expected to differ because of physiological effects and/or matrix or vehicle effects.

AAFs can have numerical values less than one or greater than one. When the toxicity curve is based
on administered dose data, and if it is estimated that the fraction absorbed from the site-specific
exposure or medium is the same as the fraction absorbed in the laboratory study, then the AAF is 1.0.
This does not mean that there is 100% absorption, only that the magnitude of absorption is the same in
both cases. There are situations in which it is expected that the fraction absorbed from a site-related
exposure would be higher than that in the laboratory study. There are also situations where the
reverse could occur. Thus, use of AAFs provides more accurate and more realistic estimates of
potential human health risk. In the absence of detailed toxicological information on a COPC, the
following default AAF values are generally employed. A default AAF value of 0.01 is used for dermal
exposure to organics, a value of 0.001 is used for dermal exposure to inorganics (USEPA, 2000a), and
a value of 1.0 is employed for all other routes of exposure.

Support for the Use of AAFs in Agency Guidance

The use of absorption factors is recommended by USEPA for use in risk assessment when the
"medium of exposure in the site exposure assessment differs from the medium of exposure assumed
by the toxicity value" (USEPA, 1989a). In more recent guidance (USEPA, 1992c), USEPA states:

The applied dose, or the amount that reaches exchange boundaries of the skin, lung or
gastrointestinal tract, may often be less than the potential dose if the material is only partly
bioavailable. Where data on bioavailability are known, adjustments to the potential dose to
convert it to applied dose and internal dose may be made.
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This may be done by adding a bioavailability factor (range: 0 to 1) to the dose equation. The
bioavailability factor would then take into account the ability of the chemical to be extracted
from the matrix, absorption through the exchange boundary, and any other losses between
ingestion and contact with lung or gastrointestinal tract.

AAFs used in this risk assessment are presented in Table 5-41. Appendix O presents the derivations
of the AAFs.

5.5.3 Skin Permeability Constants

The estimation of exposure doses resulting from incidental dermal contact with groundwater requires
the use of a dermal permeability constant (PC) in units of centimeters per hour (cm/hr). This method
assumes that the behavior of constituents dissolved in water is described by Pick's Law. In Pick's Law,
the steady-state flux of the solute across the skin (mg/cm2/hr) equals the permeability constant (kp,
cm/hr) multiplied by the concentration difference of the solute across the membrane (mg/cm3). This
approach is discussed by USEPA (USEPA, 1989a; 1992b).

The PC values were derived from USEPA's Guidance for Dermal Exposure Assessment: Principles
and Applications (USEPA, 1992b). Tables 5-3 and 5-7 of this guidance document list PC values for
constituents commonly found at disposal sites. PC's used in this risk assessment are presented in
Table 5-42. Calculated PC's are presented in Table 5-43.

5.6 Exposure Dose Calculations

Appendix P presents the exposure dose and risk calculation spreadsheets. The risk results are
discussed in Section 6.0.
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TABLE 5-1
RECEPTOR/AREA MATRIX
SAUOET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Receptor
Medium

Secondary Medium
(Pathways)

Indoor Industrial Worker (IW)
Groundwater

Indoor Air (inh)
Outdoor Industrial Worker (OW)

Surface Soil (ing/derm)
Outdoor Air (inh)

Groundwater
Outdoor Air (inh)

Construction Worker (CW)
Surface Soil (ing/derm)

Outdoor Air (inh)
Subsurface Soil (ing/derm)

Outdoor Air (inh)
Groundwater (ing/derm)

Outdoor Air (inh)
Trespassing Teenaaer(TT)

Surface Soil (ing/derm)
Outdoor Air (inh)

Groundwater
Outdoor Air (inh)

Recreational Teen (R7)
Sediment (ing/derm)

Recreational Fisher (RF)
Sediment (ing/derm)
Fish Tissue (inq)

Resident [RES)
Surface Soil (ing/derm)

Outdoor Air (inh)
Groundwater (ing/derm)
Produce (ing)

Total

EXPOSURE AREAS
SITES

Q(a)

IW-RME-G
IW-MLE-Q

OW-RME-G
OW-MLE-G

CW-RME-G
CW-MLE-Q

TT-RME-G
TT-MLE-G

8

H(b)

IW-RME-H
IW-MLE-H

OW-RME-H

OW-MLE-H

CW-RME-H
CW-MLE-H

TT-RME-H
TT-MLE-H

8

l(b)

IW-RME-I
IW-MLE-I

OW-RME-I

OW-MLE-I

CW-RME-I
CW-MLE-I

TT-RME-I
TT-MLE-I

8

M»)

IW-RME-L
IW-MLE-L

OW-RME-L
OW-MLE-L

CW-RME-L
CW-MLE-L

TT-RME-L
TT-MLE-L

8

N (c)

RES-RME-N
RES-MLE N

2

BPL and
CS-F

RT-RME-CS-F
RT-MLE-CS-F

RF-RME-F
RF-MLE-F

4

TRANSECTS

3(d)

OW-RME-T-3
OW-MLE-T-3

CW-RME-T-3
CW-MLE-T-3

RES-RME-T-3
RES-MLE-T-3

6

4(d)

OW-RME-T-4

OW-MLE-T-4

CW-RME-T-4
CW-MLE-T-4

RES-RME-T-4
RES-MLE-T-4

6

5(d)

RES-RME-T-5
RES-MLE-T-5

2

6(d)

OW-RME-T-6

OW-MLE-T-6

CW-RME-T-6
CW-MLE-T-6

RES-RME-T-6
RES-MLE-T-6

6

7(d)

OW-RME-T-7

OW-MLE-T-7

CW-RME-T-7
CW-MLE-T-7

RES-RME-T-7
RES-MLE-T-7

6

Total

8

16

16

8

2

2

12
64

Notes
BPL • Borrow Pit Lake. ing - ingestion
COPC - Constituent of Potential Concern inh • inhalation
CS-F - Creek Segment F MLE - Most Likely Exposure
derm - dermal contact RME - Reasonable Maximum Exposure
(a) - In Site G, COPCs identified in groundwater only
(b) - In Sites H, I, and L, COPCs identified in groundwater and soil for industrial scenario
(c) - In Site N, COPCs identified in soil for residential scenario only
(d) - In Transect areas, no volatile organic constituents identified as COPCs in groundwater.
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TABLE 5-2
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - INDOOR INDUSTRIAL WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used in the Indoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (rr^S/hour)
Body Weight (kg)

RME On-Site
Indoor
Worker

8 (a)
250 (b)
25 (b)
1.6 (d)
70 (b)

Notes:

MLE On-Site
Indoor
Worker

8 (a)
250 (b)
7 (c)

1.0 (e)
70 (b)

MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work,

males and females, all ages. Table 15-68.
(b) - USEPA, 1991b. Standard Default Exposure Factors.
(c) - USEPA, 1997a. Exposure Factors Handbook. Recommended value for occupational tenure listed in Table 1-2.
(d) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for moderate activity.
(e) - USEPA, 1 997a. Exposure Factors Handbook. Inhalation rate for light activity.
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TABLE 5-3
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - OUTDOOR INDUSTRIAL WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used in the Outdoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (nYXVhour)
Body Weight (kg)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Soil on Skin (mg/cmA2)
Body Weight (kg)

RME Future
Outdoor Industrial

Worker

8 (a)
190 (i)
25 (b)
1.6 (d)
70 (b)

190 (i)
25 (b)
50 (f)

3339 (g)
0.02 (h)
70 (b)

MLE Future
Outdoor Industrial

Worker

8
190
7
1

70

190
7
30

3339
0.02
70

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.

(a)
(i)
(c)
(e)
(b)

(i)
(c)
(i)
(g)
(h)
(b)

(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work, males and females, all ages. Table 15-68.
(b) - USEPA, 1991b. Standard Default Exposure Factors.
(c) - USEPA, 1997a. Exposure Factors Handbook. Recommended value for occupational tenure listed in Table 1-2.
(d) - USEPA, 1 997a. Exposure Factors Handbook. Inhalation rate for moderate activity.
(e) - USEPA, I997a. Exposure Factors Handbook. Inhalation rate for light activity.
(f) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rates listed in Table 1-2.
(g) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands
forearms, and face.
(h) - USEPA, 1997a. Exposure Factors Handbook. See Table 5-9 for calculation.
(i) - Exposure frequency of 250 days (USEPA, 1991b) adjusted for percentage of days with inclement weather (24%),

[250-(250*0.24} = 190]; see text.
(j) - Calabrese, E.J., et. al. 1990. Preliminary adult soil ingestion estimates; results of a pilot study. Regul. Toxicol. Pharmacol.

12L88-95. As cited in USEPA, 1997a. Exposure Factors Handbook. Low end of range.
1/2/01
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TABLE 5-4
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - TRESPASSING TEENAGER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used in the Outdoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (rr^S/hour)
Body Weight (kg)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (crr^Z)
Soil on Skin (mg/cmA2)
Body Weight (kg)

RME Trespassing
Teenager

(7to18yrs)

2
26
11
1.2
47

26
11

100
3677
0.02
47

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - 1 day per week for 26 weeks (6 months) of the year.
(b) - 1 day per 2 weeks for 26 weeks (6 months) of the year.
(c) - Trespassing teenager is assumed to range in age from 7 to 18. Therefore, total exposure duration is 1 1 years.
(d) - USEPA, 1991b. Standard Default Exposure Factors.
(e) - USEPA, 1 997a. Exposure Factors Handbook. Average soil ingestion rate for an adult listed in Table 1 -2.

0)
(a)
(c)
(i)
(h)

(a)
(c)
(d)
(0
(a)
(h)

MLE Trespassing
Teenager

(7to18yrs)

2
13
11
1

47

13
11
50

3677
0.02
47

(i)
(b)
(C)
(K)
(h)

(b)
(c)
(e)
(f)
(9)
(h)

(f) - USEPA, 1997a. Exposure Factors Handbook. Average surface are of hands, forearms and lower legs of males and females aged 7 to 18.
(g)- USEPA, 1997a. Exposure Factors Handbook. See Table 5-1 3 for calculation.
(h) - USEPA, 1997a. Exposure Factors Handbook. Body weight is the average of males and females aged 7 to 18.
(i) - The trespassing teen is assumed to stay in the fill area for two hours.
(j) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates is the value for moderate activity (children) listed in Table 5-23.
(k) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates is the value for light activity (children) listed in Table 5-23.
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TABLE 5-5
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used in the Surface Soil and Subsurface Soil Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

Parameters Used in the Surface and Subsurface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Soil on Skin (mg/cny^)
Body Weight (kg)

Parameters Used in the Groundwater Pathway
Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

Parameters Used in the Groundwater Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

RME Future
Construction/Utility

Worker

8 (a)
40 (b)
1 (d)

2.5 (e)
70 (g)

40 (b)
1 (d)

100 (g)
3339 (i)
0.19 (j)
70 (g)

1 (k)
10 (k)
1 (d)

0.005 (1)
3339 (i)

70 (g)

8 (a)
40 (b)
1 (d)

2.5 (e)
70 (g)

MLE Future
Construction/Utility

Worker

8 (a)
20 (c)
1 (d)

1.5 (f)
70 (g)

20 (c)
1 (d)

64 (h)
3339 (i)
0.19 (j)
70 (g)

1 (k)
5 (k)
1 (d)

0.005 (I)
3339 (i)
70 (g)

8 (a)
20 (c)
1 (d)

1 .5 (f)
70 (g)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure,
a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work, males and females, all ages. Table 15-68.
;b) - Exposure frequency is equivalent to 5 days per week for 2 months,
(c) - Exposure frequency is equivalent to five days per week for one month,
d) - Construction activities are assumed to occur over a 1 year period,
e) - USEPA, 1 997a. Exposure Factors Handbook. Inhalation rate is the value for heavy activity for an outdoor worker listed in Table 5-23.

(f) - USEPA, 1 997a. Exposure Factors Handbook. Inhalation rate is the value for moderate activity for an outdoor worker listed in Table 5-23.
(g) - USEPA, 1991b. Standard Default Exposure Factors.
(h) - ENSR-derived value; described briefly in the text,
(i) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands, forearms, and face,
(j) - USEPA, 1997a. Exposure Factors Handbook. See Table 5-10 for calculation,
k) - Assumed that contact with water occurs only for a fraction of the total exposure duration and time.
I) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during a swimming event.
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TABLE 5-6
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RESIDENT
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

D«v*fnAte»rWIWB*

Parameters Used in the Outdoor Air Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cm*2)
Soil on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Homegrown Produce Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Produce Ingestion Rate (g/day)
Body Weight (kg)

Parameters Used in the Indoor Air Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m^S/hour)
Body Weight (kg)

Parameters Used in the Groundwater Pathway
Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

RME Resident
Adult

2 (a)
266 (c)
24 (b)
1.6 (g)
70 (b)

266 (c)
24 (b)
100 (b)

5729 (k)
0.12 (I)
70 (b)

365 (p)
24 (b)

454 (m)
70 (b)

16.4 (o)
266 (c)
24 (b)
1.6 (9)
70 (b)

1 (0
26 (s)
24 (b)

0.005 (q)
5729 (k)
70 (b)

Child(0to6yrs)

6 (a)
266 (c)
6 (b)

1.2 (g)
15 (b)

266 (c)
6 (b)

200 (b)
2058 (k)
0.06 (I)
15 (b)

365 (p)
6 (b)
15 (m)
15 (b)

18 (o)
266 (c)

6 (b)
1.2 (g)
15 (b)

1 (r)
26 (S)
6 (b)

0.005 (q)
2058 (k)

15 (b)

MLE Resident
Adult

2 (a)
178 (e)
7 (f)

0.55 (h)
70 (b)

178 (e)
7 (f)

50 (j)
5729 (k)
0.12 (I)
70 (b)

365 (p)
7 (f)

125 (n)
70 (b)

16.4 (0)
178 (e)
7 (f)

0.55 (h)
70 (b)

1 (r)
13 (t)
7 (0

0.001 (u)
5729 (k)
70 (b)

Child (0 to 6 yrs)

6 (a)
178 (e)
2 (f)

0.32 (i)
15 (b)

178 (e)
2 (f)

100 (j)
2058 (k)
0.06 (I)
15 (b)

365 (p)
2 (f)
4 (n)
15 (b)

18 (o)
178 (e)
2 (f)

0.32 (i)
15 (b)

1 (0
13 (t)
2 (f)

0.001 (u)
2058 (k)

15 (b)
Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
[a) - USEPA, 1997a Exposure Factors Handbook. Values for time spent outdoors listed in Table 1 -2 (average of weekends

/weekdays tor children).
;b) - USEPA, I99lb. Standard Default Exposure Factors.
;c) - Exposure frequency of 350 days (USEPA, 1991 b) adjusted for percentage of days with inclement weather (24%), [350-(350'0.24) = 266);

See text.
;d) - USEPA, 1993b. Central tendency residential exposure frequency = 234 days.
|e) - Exposure frequency of 234 days (USEPA, 1993b) adjusted tor percentage of days with inclement weather (24%), [234 - (234'0.24) = 178]; See text.
;f) - USEPA, 1997a. Exposure Factors Handbook. Recommended average for time residing in a household, Table 1-2. (9 years total,

assuming 7 years as an adult and 2 as a child - assumes that the 2 years as a child can occur anywhere between the ages of
0 to 6. Therefore, exposure factors for a 0 to 6 year old child are employed)

g) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates are the values for moderate activity listed in Table 5-23.
;h) - USEPA, !997a. Exposure Factors Handbook. Average daily inhalation rate for men and women. Table 5-23.
i) - USEPA, 1997a. Exposure Factors Handbook. Average of recommended inhalation rates for children age 0-6 years, Table 5-23.
j) - USEPA, 1997a. Exposure Factors Handbook Average soil ingestion rates listed in Table 1-2.
k) - USEPA, 19973. Exposure Factors Handbook Represents average 50th percentile surface area for males and females of

hands, forearms, lower legs, and feet.
I)- USEPA,l997a. Exposure Factors Handbook. See Tables 5-11 and 5-12 for calculation,
m) - USEPA, 19973. Exposure Factors Handbook. Based on recommended 95th percentile homegrown vegetable intake of

7.5 g/kg body weight-day, Table 1 -2. Adjusted for cooking loss and dry weight,
n) - USEPA, 1997a. Exposure Factors Handbook. Based on average homegrown vegetable intake of 21 g/kg body weight-day. Table 1-2

Adjusted tor cooking loss and dry weight,
o) - USEPA, 1997a. Exposure Factors Handbook. Values for time spent indoors listed in Table 1 -2 (average of weekends

/weekdays for children; assumes that adult spends time away from the household),
p) - Produce ingestion rate is based on 365 days per year.
q) - USEPA, 1989a. Risk Assessment Guidance for Supertund, Volume I. Value is one-tenth of that assumed to occur during a swimming event
r) - The adult and child are assumed to be in contact with groundwater outdoors for one hour per event,
s) - Two days per week tor three months
t) - One day per week for three months,
u) - USEPA. 1989a. Risk Assessment Guidance tor Supetfund. Volume I. Value is one-fiftieth of that assumed to occur during a swimming event.
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TABLE 5-7
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL TEENAGER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Parameter

Parameters Used in the Dead Creek Sediment Pathway - Wading

Parameters

Parameters

Parameters

Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

Used in the Dead Creek Surface Water Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

Used in the Borrow Pit Lake Sediment Pathway - Swimming
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

Used in the Borrow Pit Lake Surface Water Pathway - Swimming
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

RME Recreational
Teenager

(7to18yrs)

26
11

100
2029

1
47

26
11

0.01
2029
47

12
11

100
2029

1
47

12
11

0.05
13533

47

(a)
(c)
(d)
(f)
(9)
(h)

(a)
(c)
(i)
(f)
(h)

(k)
(c)
(d)
(f)
(9)
(h)

(k)
(c)
(m)
(n)
(h)

MLE Recreational
Teenager

(7to18yrs)

13
11
50

2029
1

47

13
11

0.005
2029

47

6
11
50

2029
1

47

6
11

0.01
13533

47

(b)
(c)
(e)
(f)
(g)
(h)

(b)
(c)
(i)
(f)
(h)

(I)
(c)
(e)
(f)
(g)
(h)

(I)
(c)
(i)
(n)
(h)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - 1 day per week for 26 weeks (6 months) of the year.
(b) -1 day per 2 weeks for 26 weeks (6 months) of the year.
(c) - Recreational teenager is assumed to range in age from 7 to 18. Therefore, total exposure duration is 11 years.
(d) - USEPA, 1991b. Standard Default Exposure Factors.
(e) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rate for an adult listed in Table 1 -2.
(f) - USEPA, 1997a. Exposure Factors Handbook. Average surface are of feet and 1/4 the legs of males and females aged 7-18.
;g) - USEPA, I992b. Dermal Exposure Assessment: Principles and Applications.
(h) - USEPA, 1997a. Exposure Factors Handbook. Body weight is the average of males and females aged 7-18.
[i) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-fifth of that assumed to occur during

a swimming event.
j) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during

a swimming event.
) - Two events per month for the 6 warmest months of the year.

;i) - One events per month for the 6 warmest months of the year.
(m) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value for a swimming event.
;n) - Value represents average total body surface area of males and females aged 7 to 18. Assumed 100% of skin surface

exposed while swimming.

1/2/01
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TABLE 5-8
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL FISHER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used

Parameters Used

Paramaters Used

in the Fish Ingestion Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Fish Ingestion Rate (g/day)
Body Weight (kg)

in the Surface Water Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

in the Sediment Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Sediment Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

RME Adult
Recreational

Fisher

365
30
8
70

22
30

0.01
4500

70

22
30
100

4500
1

70

(a)
(b)
(d)
(b)

(k)
(b)
(f)
(g)
(b)

(k)
(b)
(h)
(g)
(i)
(b)

MLE Adult
Recreational

Fisher

365
9
1

70

3
9

0.005
4500
70

3
9

50
4500

1
70

(a)
(c)
(e)
(b)

(I)
(c)
(m)
(g)
(b)

(I)
(c)
(i)
(g)
(j)
(b)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - Fish ingestion rates are based on 365 days per year.
(b) - USEPA, 1991b. Standard Default Exposure Factors.
(c) - USEPA, 1997a. Exposure Factors Handbook. Recommended average for time residing in a household. Table 1-2.
(d) - USEPA, 1997a. Exposure Factors Handbook. 8 g/day is equivalent to approximately 22 fish meals of 129 g per year.
(e) -1 g/day is equivalent to approximately three 129 g fish meals per year (equivalent to one fish meal per month in the

three summer months).
(f) - USEPA, 1989a. Risk Assessment Guidance for Superfund. Volume I. Value is one-fifth of that assumed to occur during

a swimming event.
(g) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on

hands, lower legs, and feet,
(h) - USEPA, 1991b. Standard Default Exposure Factors.
|i) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rates listed in Table 1-2.
j) - USEPA, 1992b. Dermal Exposure Assessment: Principles and Applications.

• One day per month for 5 months.
1) - One day per month during the three summer months,
m) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during

a swimming event. ___
1/2/01
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TABLE 5-9
SOIL ADHERENCE FACTORS- OUTDOOR INDUSTRIAL WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Body Part

Head
Hands
Forearms
Total

Outdoor Industrial Worker Scenario
Surface Area

50th percentile
(cm2) (a)

1,205
904

1,230
3,339

Soil Loading
Groundskeeper

(mg/cm*) (b)

0.005
0.071
0.009

Total Soil
Mass
(mg)

5.543
64.1485
11.1438

80.8

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02
Notes:
(a) - Data from USEPA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm),
(b) - Data from USEPA (1997a), Table 6-12. Average of Groundskeeper Nos. 1 ,2,3,4, and 5.

TABLE 5-10
SOIL ADHERENCE FACTORS- CONSTRUCTION WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Body Part

Head
Hands
Forearms
Total

Construction Worker Scenario
Surface Area

50th percentile
(cm2) (a)

1,205
904

1,230
3,339

Soil Loading
Farmer

(mg/cm*) (a)

0.041
0.47
0.13

Total Soil
Mass
(mg)

49.405
424.645

159.9
634.0

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.19
Notes:
(a) - Data from USEPA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm),
(b) - Data from USEPA (1997a), Table 6-12. Average of Farmer Nos. 1 and 2.
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TABLE 5-11
SOIL ADHERENCE FACTORS- RESIDENT ADULT
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

. ' : ' " • • : '"•.';»!•• -s . - !?•-•;

'̂  '- :'4>§

Body Part

Hands
Forearms
Lower legs
Feet
Total

• •.":- - -••: :-l;;;..r : ±: •-, '-•

v""/- ;:(cjmpp:U:;;;

904
1,230
2,370
1,225
5,729

îpî Ii&a'ding?̂ :1 : : :
î .̂i-̂ r̂ gSci'V •'•:>••••• ' • ' ••|;;a;;'i>î i:;p.Gar<leriers :

(mg/cm2) (b)

0.19
0.052
0.047
0.215

TotalSolP
Mass
(mg)

171.76
63.96
111.39
263.38
610.49

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.1 1
Notes:
(a) - Data from USEPA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm),
(b) - Data from USEPA (1997a) Table 6-12. Average of gardeners Nos. 1 and 2.

TABLE 5-12
SOIL ADHERENCE FACTORS- RESIDENT CHILD
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Body Part

Hands
Forearms
Lower legs
Feet
Total

Child Resident (0 to 6 years old)
.. Surface Afeal; "•&
50th percentile (a)
.̂ •̂ ;̂N,.UI?

358
437
812
451

2,058

fiyg ĵSoil Loading.; : ;
*T';f-- :'"f«Daiy-Care Kids

i P»gfem (̂b)

0.0923
0.0230
0.0195
0.0646

Total SoH
Mass
(mg)

33.04
10.05
15.83
29.13
88.06

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.04
Notes:
(a) - Data from USEPA (1997a). Based on average of boys (Table 6-6) and girls (Table 6-7)

total body surface area (6,557 cm2), and mean percentages of total surface area for
individual body parts Table 6-8).

(b) - Data from USEPA (1997a), Table 6-12, Daycare kids Nos. #1a, #1b ,#2c, #3.
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TABLE 5-13
SOIL ADHERENCE FACTORS- TRESPASSING TEENAGER (7 TO 18)
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Body Part

Hands
Forearms
Lower legs

Total

Trespassing Teenager (7 to 18)
Surface Area

50th percent! le (a)
(cm2)

715
894

2,068

3,677

Soil Loading
Soccer Kids
(nig/cm*) (b)

0.0547
0.0061
0.0177

Total Soil
Mass
(mg)

39.09
5.42

36.60

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02
Notes:
(a) - Data from USEPA (1997a). Based on average of boys (Table 6-6) and girls (Table 6-7)

total body surface area , and mean percentages of total surface area for
individual body parts Table 6-8).

(b) - Data from USEPA (1997a) Table 6-12. Average of Soccer Kids Nos. 1 , 2, and 3.
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TABLE 5-14
EXPOSURE POINT CONCENTRATIONS (RME) - TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS
7440-38-2

56-55-3
50-32-8

205-99-2
53-70-3
60-57-1
193-39-5

Residential Scenario EPCs
Surface Soil (m<

T3
--
--

0.26
0.40
0.10
-
-

T4
--

4.30
3.50
2.81
0.23

--
0.96

T5
--
--

0.34
-

0.19
0.10
~

jj/kg)
T6
--

4.20
3.60
4.40 1
0.33
-

0.59

T7
14.98
1.90
2.10
2.20
0.20
-

0.63

Industrial Scenario EPCs
Surface Soil (mg/kg)

T3
-
--

0.26
--
-
--
-

T4
—
-

L^5°
-

0.23
--
-

T6
-
--

3.60
-
-
-
-

T7
14.98
-

2.10
-
-
-
-

Subsurface Soil (mg/kg)
T4
--

5.90
1.92
3.30
0.52
-
-

T6
--
-

0.75
-
-
~
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
T - Transect.
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TABLE 5-15
EXPOSURE POINT CONCENTRATIONS (RME) - SITE SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

CAS
Number

7440-38-2
50-32-8

7440-50-8
53-70-3

1746-01-6
1336-36-3

Residential Scenario EPCs
Site (mg/kg)

N
--

0.33

0.11
-
-

Industrial Scenario EPCs
Site (mg/kg)

H
64

-
-

0.0013
1.52

1
-

2.2
13000

—
0.012
121.3

L
37
7
--
1.3
--

1.07
Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
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TABLE 5-16
EXPOSURE POINT CONCENTRATIONS (RME) - TRANSECT SOILS - OUTDOOR AIR PARTICULATES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSEMENT

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS
7440-38-2

56-55-3
50-32-8

205-99-2
53-70-3
60-57-1
193-39-5

Residential Scenario EPCs for Air
Particulates from Surface Soil (mg/m3) (a)

T3
-
-

2.20E-10
3.38E-10
8.45E-11

-
-

T4
--

3.63E-09
2.96E-09
2.37E-09
1.94E-10

--
8.07E-10

T5
--
-

2.87E-10
--

1.61E-10
8.45E-11

--

T6
-

3.55E-09
3.04E-09
3.72E-09
2.79E-10

-
4.99E-10

T7
1.27E-08
1.61E-09
1.77E-09
1 .86E-09
1.69E-10

-
5.32E-10

Industrial Scenario EPCs for Air
Particulates from Surface Soil (mg/m3) (a)

T3
-
-

2.20E-10
-
-
--
--

T4
~
-

2.96E-09
-

1.94E-10
--
-

T6
-
-

3.04E-09
--
-
-
~

T7
1 .27E-08

-
1 .77E-09

--
~
-
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
T - Transect.
(a) - Concentration in outdoor air is equal to the concentration in soil (mg/kg) divided by the particulate emission factor (1.18E+09 mA3/kg)

calculated for the transects in Table 5-18.
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TABLE 5-17
EXPOSURE POINT CONCENTRATIONS (RME)- SITE SOILS - OUTDOOR AIR PARTICULATES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

CAS
Number

7440-38-2
50-32-8

7440-50-8
53-70-3

1746-01-6
1336-36-3

Paniculate Emission Factor (mj/kg) (b)

Residential Scenario EPCs for Air
Site (mg/m3)

N(a)
-

4.18E-10
--

1.39E-10
-
-

7.90E+08

Industrial Scenario EPCs for Air
Site (mg/m3)

H(a)
8.11E-08

-
-
--

1.65E-12
1 .93E-09

7.90E+08

l(a)
~

3.64E-09
2.15E-05

--
1.99E-11
2.01 E-07

6.04E+08

L(a)
3.13E-08
5.91 E-09

--
1.10E-09

--
9.04E-10

1.18E+09
Notes:
-- - Not a COPC in this area/medium.
GAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
(a) - Concentration in outdoor air is equal to the concentration in soil (mg/kg) divided by the particulate emission factor.
(b) - Particulate emission factor is calculated for each site in Tables 5-18, 5-19, and 5-20.
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TABLE 5-18
CALCULATION OF PARTICULATE EMISSION FACTOR FOR TRANSECTS AND SITE L
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Q/C
V
um

u,
F(x)

PEF

Definition

Inverse of mean concentration at center of source
Fraction of vegetative cover
Mean annual windspeed

Equivalent threshold value of windspeed at 7 m

Function dependent on Um/U,

Particulate emmission factor

Units

g/m2-s per kg/m3

unitless
m/s

m/s

unitless
m3/kg

Value

81.64
0.5

4.69

11.32

0.194

1.18E+09

Source

(a)
(b)
(b)

(b)

(b)
(c)

Notes:
(a) - USEPA, 1996a. Soil Screening Guidance: User's Guide. Exhibit 1 1 .

Value for Lincoln, Nebraska, 0.5 acre source area,
(b) - USEPA, 1996a. Soil Screening Guidance: User's Guide. Default value. Equation 5.
(c) -USEPA, 1996a. Soil Screening Guidance: User's Guide. Calculated using above parameters and Equation 5:

PEF (mA3/kg) = Q/C (g/mA2-s per kg/mA3) x 3600s/h
0.036 x (1 -V) x (Um/Ut)>X3 x F(x)
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TABLE 5-19
CALCULATION OF PARTICULATE EMISSION FACTOR FOR SITES H AND N
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Q/C
V
um

u,
F(x)

PEF

Definition

Inverse of mean concentration at center of source
Fraction of vegetative cover
Mean annual windspeed

Equivalent threshold value of windspeed at 7 m

Function dependent on Um/Ut

Particulate emmission factor

Units

g/m2-s per kg/m3

unitless
m/s

m/s

unitless
m3/kg

Value

54.47
0.5

4.69

11.32

0.194

7.90E+08

Source

(a)
(b)
(b)

(b)

(b)
(c)

Notes:
(a)-USEPA, 1996a. Soil Screening Guidance: User's Guide. Exhibit 11.

Value for Lincoln, Nebraska, 5 acre source area,
(b) - USEPA, 1996a. Soil Screening Guidance: User's Guide. Default value. Equation 5.
(c) -USEPA, 1 996a. Soil Screening Guidance: User's Guide. Calculated using above parameters and Equation 5:

PEF (mA3/kg) = Q/C (g/mA2-s per kg/mA3) x 3600s/h
0.036 x (1-V) x (Um/Ut)A3 x F(x)
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TABLE 5-20
CALCULATION OF PARTICULATE EMISSION FACTOR FOR SITE I
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Q/C
V

um

u,
F(x)

PEF

Definition

Inverse of mean concentration at center of source
Fraction of vegetative cover
Mean annual windspeed

Equivalent threshold value of windspeed at 7 m

Function dependent on Um/Ut

Particulate emmission factor

Units

g/rrf-s per kg/m3

unitless
m/s

m/s

unitless
m3/kg

Value

41.65
0.5

4.69

11.32

0.194

6.04E+08

Source

(a)
(b)
(b)

(b)

(b)
(c)

Notes:
(a) - USEPA, 1996a. Soil Screening Guidance: User's Guide. Exhibit 1 1 .

Value for Lincoln, Nebraska, 30 acre source area,
(b) - USEPA, 1996a. Soil Screening Guidance: User's Guide. Default value. Equation 5.
(c) -USEPA, 1996a. Soil Screening Guidance: User's Guide. Calculated using above parameters and Equation 5:

PEF (rr^S/kg) = Q/C (g/mA2-s per kg/mA3) x 3600s/h
0.036 x (1-V) x (Um/Ut)*3 x F(x)

epcs.xIsM
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TABLE 5-21
EXPOSURE POINT CONCENTRATIONS (RME) - TRANSECT AREA SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)anthracene
Benzo(ajpyrene
Benzo(b)fiuoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS
7440-38-2
56-55-3
50-32-8

205-99-2
53-70-3
60-57-1
193-39-5

Construction Scenario EPCs for Air (a)
Surface Soil (mg/m3)

T3
--
--

1 .56E-08
--
-
--
--

T4
--
--

2.10E-07
--

1.38E-08
"

T6
--
-

2.16E-07
--
--
-
--

T7
8.99E-07

1.26E-07
--
--
--
--

Subsurface Soil (mg/m3)
T4
--

3.54E-07
1.15E-07
1.98E-07
3.12E-08

--
--

T6
--
--

4.50E-08
--
--
--
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
T - Transect,
(a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM10 (Partculate Matter
of 10 microns in diameter) dust concentration (0.06 mg/m3) (MADEP, 1995) multiplied by a unit correction factor (1E-6 kg/mg).

epcs.xlsVTRANSECT EXC AIR
December 29, 2000
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TABLE 5-22
EXPOSURE POINT CONCENTRATIONS (RME) - SITE SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Construction Scenario EPCs for Air
Site (mg/m3) (a)

H
3.84E-06

--
--
--

7.80E-1 1
9.12E-08

1
--

1.32E-07
7.80E-04

--
7.20E-10
7.28E-06

L
2.22E-06
4.20E-07

7.80E-08
--

6.42E-08
Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
(a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM10

(Particulate Matter of 10 microns in diameter) dust concentration (0.06 mg/m3)
(MADEP, 1995) multiplied by a unit correction factor (1E-6 kg/mg).___________
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TABLE 5-23
EXPOSURE POINT CONCENTRATIONS (RME) - SEDIMENT AND FISH FILLET
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent CAS

Dead Creek and Borrow Pit Lake
EPC

Sediment
(mg/kg)

EPC
Fish Fillet
(mg/kg)

Arsenic
Total PCBs

7440-38-2^
1336-36-3

17.93
1.24

0.45

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
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TABLE 5-24
EXPOSURE POINT CONCENTRATIONS (RME) - GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Constituent Location
1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Oichlorophenol
2-Chlorophenol
2-Nitroaniline
3-MethyJphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
3enzo(k)lluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chlorolorm
Cis/Trans-1 ,2-Dichloroethene
delta-BHC
Ethylbenzene
Heptachlor
Heptachlor epoxide
Lead
Molybdenum
Naphthalene
Nickel ~
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc

CAS
Number
79-34-5
106-46-7
93-72-1
88-06-2
120-83-2
95-57-8
88-74-4

(a) ..._.
72-55-9
106-47-8
108-10-1
100-01-6
319-84-6
7440-36-0
7440-38-2

71-43-2
207-08-9
319-85-7
7440-43-9
86-74-8
108-90-7
67-66-3
107-06-2
319-86-8

~ 100-41 -4
76-44-8

1024-57-3
7439-92-1
7439-98-7

91-20-3
7440-02-0
98-95-3
87-86-5
10895-2
127-18-4
108-88-3
1746-01-6
1336-36-3
79-01-6

7440-62-2
75-01-4

7440-66-6

Groundwater EPCs (mg/L)
SlteG

EE-05

-
3.90E-01

--

1 .60E+00
-

8.40E-03
-

- -::
1.10E-01

-
6.20E-01

-

3.60E-04
-
-
-
-

450E-01
3.90E-01

380E-01
-

1 78E-07

EEG-106

--

-

-

8.30E-03

3.60E-04

-

-
--

--

EEG-107

850E-01

-
360E+00
6 30E-01

-
2.40E+00

-
2.30E+01
1 30E+00

600E-03

3.70E+00

-•••—;;-
430E+00

-

1 70E-02

-
2 10E+00

2.00E+00
1.40E+01
1.70E-01
8.50E+00
360E-06

2.00E-01
330E-01
4.10E-02

SiteH
EE-01

1 20E-02
220E+00

-
2.70E-01

1 .80E+00

-

" '':: ' '
1 50E+00

-
-

520E-03
1.20E+00

;;
-

1 80E+00
-

;;
230E+00

4.30E+00

4.57E-08

EE-02
-

6.35E-01
-

465E-01
3.70E-01

1 .35E-02

7.75E-01

495E-04
1 .05E-01
1.25E+00
2.25E+00

4.35E+00
4.25E-01

-
-

4.40E-03
-

1 .95E-01

565E-02
6.70E-01
315E-01

-
4.95E-02

EE-03
-
--

— ~~

-I

- "'

.... :

502E-08

-
———

Site!
AA-I-S1

4.40E+00

:---
--

4.10E+00

-
620E-01

8.70E+00

1 .20E+66
-

..""..

-
-

-

--

-
-
-

9.70E-01

AA-I-S2

4.20E+00

-

6.80E-01

--

-
-

1 20E-01
1 20E-03

7.CJOE-62

320E+00
-

510E-01
-
-

--
--

-
7.80E+00

-

1 .80E-01

2.40E-01
3.30E+01

EE-12

-

-
-

2.20E-03
1.40E+00

245E-03
-

6.80E-01

3.50E-03
1 .40E+00

2.50E-03
5.60E-03

-
3.05E-06

-
-
-
-

EE-13
-
-

--

-
--

-

_'_ -

-

- -- ——

-

474E-08

-

EE-14

1 .40E+01

-
-

--

1.80E+00

1.10E-03

-
7.50E-01

1 .OOE-03
-

260E-02
380E+00

"-- ——

-

-
-

5.00E-01
-
-
-

769E-07
5.88E-03

-
-

EE-15
-

4.30E-01
-

—— - ——

-

-

-

-

-
-
-
--

..
-

SlteL
EEG-109

-
-
-

2.60E-02

-
-

5.50E-02
-.

-

4.30E+00
4.40E-02

..
-

7.60E-02

-
-

-

1.80E+02
-

-
--

RES
DW-MCOO

..

-
-

-
-
-
-
-.
--

..
-
-

1.29E-01

-
-

-
-

..
-
.-

Notes:
-- • Not a COPC in this area/medium.
CAS - Chemical Abstracts Service
COPC - Constituent of Potential Concern
EPC - Exposure Point Concentration
RES - Residential non-potable use well
RME - Reasonable Maximum Exposure. December 29, 2000
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TABLE 5-25
EXPOSURE POINT CONCENTRATIONS (RME) - INDOOR AIR VOCs
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
Constituent Location
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Site Indoor Air VOC EPCs (mg/m3) (a)
G

EE-05
--
-

5.74E-05
1.89E-04

--
-

1 .79E-05
-

• • - : ; •-

EEG-107
--

4.20E-04
1 .98E-03
1 .35E-03

„

1.01E-04
1 .89E-04
4.70E-03
1.58E-04
1.17E-04

H
EE-01

5.79E-07
--

8.23E-04
3.89E-04

9.90E-04
1.16E-04

-
-

_

EE-02
-
--

1 .23E-03
1.41E-03
1 .89E-04

9.83E-06
--

4.01 E-05

1
AA-I-S1

-
-

3.29E-04
2.71 E-03

--

-
"

2.76E-03

AA-I-S2
-
--

6.37E-05
9.96E-04

-

--
--

1.41E-04
6.83E-04

EE-12
-
--

3.61 E-04
4.36E-04

--

-
"

--

EE-14
-
-

3.98E-04
1.18E-03

-
-
~
-
--
--
--

L
EEG-109

-
--

2.38E-05
--

3.34E-05
-
--
-
-
-
~

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds,
(a) Calculated from Location groundwater concentration in Appendix K.

epcs.xls\indoor air
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TABLE 5-26
EXPOSURE POINT CONCENTRATIONS (RME) - EXCAVATION AIR, VOLATILIZATION FROM EXPOSED GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Constituent Location
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01 -6
75-01-4

Site Excavation Air EPCs (mg/m3) (a)
G

EE-05
—
--

2.98E-03
1 .55E-02

"

8.51 E-03
--

- ----- — --

--

EEG-107
—

1 .25E-01
1 .OOE-01
1.07E-01

"

4.58E-02
4.10E-03
2.24E-01
2.62E-02
1 .30E-03

H
EE-01

2.80E-04
~

4.06E-02
3.00E-02

--
4.19E-02
5.02E-02

-
--
--
-

EE-02

;;
6.09E-02
1 .09E-01
1.16E-02

--
4.26E-03

~
--

6.48E-03
-

1
AA-I-S1

"_
1 .68E-02
2.17E-01

-
-
--
--
-
-

3.07E-02

AA-I-S2

--:•
3.25E-03
7.99E-02

-
-
--
~
--

2.35E-02
7.59E-03

EE-12
•-

1 .84E-02
3.50E-02

-
--
--
«
--
-
--

EE-14
--
-

2.03E-02
9.49E-02

-
--
--
--
--
--
-

L
EEG-109

-
--

1.19E-03
--

2.08E-03
--
--
-
--
-
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure,
(a) Excavation air concentration (mg/m3) = groundwater concentration (mg/l) * groundwater-to-air attenuation factor (l/m3) calculated in Appendix L.
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TABLE 5-27
EXPOSURE POINT CONCENTRATIONS (RME) - OUTDOOR AIR VOCs
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Constituent Location
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Site Outdoor Air VOC EPCs (mg/m3)
G

EE-05
--
--

3.80E-06
1 .30E-05

-
--

1 .20E-06

-"—•-•-

-
--

EEG-107

9.50E-06
1 .40E-04
9.50E-05

--
--

6.90E-06
1 .50E-05
3.40E-04
1 .70E-05
2.30E-05

H
EE-01

2.50E-07

9.10E-05
4.40E-05

--
1 .20E-04
1 .30E-05

--
--
-
--

EE-02
--

1 .40E-04
1 .60E-04
2.50E-05

--
1.10E-06

-
--

7.00E-06
--

I
AA-I-S1

-- "-"- — -

9.60E-05
8.10E-04

-
-
-
-
-
-

2.30E-03

AA-I-S2
-

1.90E-05
3.00E-04

-
--
-
-
-

6.40E-05
5.70E-04

EE-12
--

1.10E-04
1 .30E-04

-
--
--
--
-
-
--

EE-14
--
«

1 .20E-04
3.50E-04

-
--
--
--
-
--
-

L
EEG-109

--
-

1.00E-06
--

1 .40E-06
--
--
--

———— "........_.

--
Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds,
(a) Calculated from Location groundwater concentration, as shown in Appendix M.

epcs.xls\outdoor air
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TABLE 5-28
EXPOSURE POINT CONCENTRATIONS (RME) - PRODUCE GROWN IN TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic

CAS
Number

7440-38-2

Constituent Specific Inputs for
Prediction of Produce Concentrations (a)

Log Kow
NA

Brafl
6.33E-03

"'rootvea
8.00E-03

Transect 7
Predicted Produce

Concentrations
Above
Ground

(mg/kg FW)
1.42E-02

Below
Ground

(mg/kg FW)
1 .80E-02

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
FW - Fresh Weight
NA - Not Applicable.
RME - Reasonable Maximum Exposure.
(a) USEPA, 1998d. Human Health Risk Assessment Protocol for Hazardous Waste

Combustion Facilities. Volume Two. Appendix A. United States Environmental
Protection Agency. Solid Waste and Emergency Response. EPA530-D-98-001B.
July 1998. Calculations discussed in Appendix N.

(b) USEPA, 1998. Methodology for Assessing Health Risks Associated with Multiple Pathways of Exposure
to Combustor Emissions. USEPA National Center for Environmental Assessment. EPA600/R-98/137.

Above Ground Produce Concentration = Cs x Bragx 0.15, where vegetable moisture content is assumed to be
an average 85% (b).

Below Ground Produce Concentration = Cs x Brrootveg x 0.15, where vegetable moisture content is assumed to be
an average 85% (b).

Cs = Concentration of constituent in soil.
Brag = Plant-soil bioconcentration factor for above ground produce.
Brrootveg = Plant-soil bioconcentration factor for below ground produce.

epcs.xls\produce
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TABLE 5-29
EXPOSURE POINT CONCENTRATIONS (MLE) - TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS
7440-38-2

56-55-3
50-32-8

205-99-2
53-70-3
60-57-1
193-39-5

Residential Scenario EPCs
Surface Soil (mg/kg)

T3
--
--

0.14
0.16
0.07
-
-

T4
--

0.70
0.59
0.60
0.13

--
0.36

T5
--
--

0.14
-

0.10
0.02

--

T6
-

0.61
0.50
0.63 i
0.12 1
-

0.22

T7
9.99
0.34
0.37
0.41
0.10

0.24

Industrial Scenario EPCs
Surface Soil (mg/kg)

T3

• - : • ; • -
0.14
-

..

--

LT4
-
--

0.59

0.13
~~

T6
--
-

0.50
--
—
--
-

T7
9.99

—
0.37

--
--
-
-

Subsurface Soil (mg/kg)
T4
-

1.28
0.61
1.07
0.24

--
-

T6
--
-

0.19
-
-
-
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
T - Transect.

MLEepcs.xlsNtransect soil
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TABLE 5-30
EXPOSURE POINT CONCENTRATIONS (MLE) - SITE SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

CAS
Number

7440-38-2
50-32-8

7440-50-8
53-70-3

1746-01-6
1336-36-3

Residential Scenario EPCs
Site (mg/kg)

N
-

0.19
-

0.07
-
--

Industrial Scenario EPCs
Site (mg/kg)

H
23
-
-
--

0.0005
0.66

1
-

0.63
6660

--
0.003
31.3

L
33
2.3
~

0.5
-

0.49
Notes:
-- - Not a COPC in this area/medium.
GAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.

MLEepcs.xls\SITE SOIL
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TABLE 5-31
EXPOSURE POINT CONCENTRATIONS (MLE) - TRANSECT SOILS - OUTDOOR AIR PARTICULATES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSEMENT

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS
7440-38-2

56-55-3
50-32-8

205-99-2
53-70-3
60-57-1
193-39-5

Residential Scenario EPCs for Air
Surface Soil (mg/m3) (a)

T3
-
-

1.16E-10
1.35E-10
5.91E-11

~
--

T4
--

5.91E-10
4.99E-10
5.07E-10
1.10E-10

--
3.04E-10

T5

1.17E-10
--

8.33E-11
1.34E-11

-

T6
~

5.12E-10
4.26E-10
5.36E-10
9.97E-11

-
1.86E-10

T7
8.44E-09
2.89E-10
3.16E-10
3.43E-10
8.70E-11

--
2.03E-10

Industrial Scenario EPCs for Air
Surface Soil (mg/m3) (a)

T3
--
--

1.16E-10
-
--
-
--

T4
--
-

4.99E-10
-

1.10E-10
--
~

T6
-
-

4.26E-10
-
-
--
-

T7
8.44E-09

--
3.16E-10

--
-
--
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) - Concentration in outdoor air is equal to the concentration in soil (mg/kg) divided by the particulate emission factor (1.18E+09 mA3/kg)

calculated for the transects in Table 5-18.

MLEepcs.xls\transect outdoor air
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TABLE 5-32
EXPOSURE POINT CONCENTRATIONS (MLE)- SITE SOILS •
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

OUTDOOR AIR PARTICULATES

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

CAS
Number

7440-38-2
50-32-8

7440-50-8
53-70-3

1746-01-6
1336-36-3

Paniculate Emission Factor (mj/kg) (b)

Residential Scenario EPCs for Air
Site (mg/m3)

N(a)
--

2.37E-10
--

9.18E-11

__

7.90E+08

Industrial Scenario EPCs for Air
Site (mg/m3)

H(a)
2.89E-08

--
--
--

6.75E-13
8.36E-10

7.90E+08

Ka)
-

1 .04E-09
1.10E-05

-
5.53E-12
5.18E-08

6.04E+08

L(a)
2.81 E-08
1 .94E-09

--
3.84E-10

--
4.14E-10

1.18E+09
Notes:
- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) - Concentration in outdoor air is equal to the concentration in soil (mg/kg) divided by the particulate emission factor,
(b) - Particulate emission factor is calculated for each site in Tables 5-18, 5-19, and 5-20.
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TABLE 5-33
EXPOSURE POINT CONCENTRATIONS (MLE) - TRANSECT AREA SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS
7440-38-2

56-55-3
50-32-8

205-99-2
53-70-3
60-57-1
193-39-5

Construction Scenario EPCs for Air
Surface Soil (mg/m3)

T3
--
-

8.22E-09
--
--

--

T4
--
-

3.54E-08
--

7.80E-09

T6
--
--

3.02E-08
—

.—-.-.•-" -- —

T7
5.99E-07

-
2.24E-08

~

--
~

Subsurface Soil (mg/m3)
T4
--

7.68E-08
3.65E-08
6.42E-08
1 .43E-08

--
~

T6
--
--

1.11E-08
--
—
--
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
T - Transect,
(a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM10 (Particulate Matter
of 10 microns in diameter) dust concentration (0.06 mg/m3) (MADEP, 1995) multiplied by a unit correction factor (1E-6 kg/mg).
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TABLE 5-34
EXPOSURE POINT CONCENTRATIONS (MLE) - FILL AREA SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

CAS
Number

7440-38-2
50-32-8

7440-50-8
53-70-3

1746-01-6
1336-36-3

Construction Scenario EPCs for Air
Site (mg/m3) (a)

H
1 .37E-06

-
--
-

3.20E-1 1
3.96E-08

1
--

3.77E-08
4.00E-04

-
2.00E-10
1 .88E-06

L
2.00E-06
1.38E-07

-
2.73E-08

-
2.94E-08

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM10 (Particulate Matter
of 10 microns in diameter) dust concentration (0.06 mg/m3) (MADEP, 1995) multiplied by a unit correction factor (1E-6 kg/mg).
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TABLE 5-35
EXPOSURE POINT CONCENTRATIONS (MLE) - SEDIMENT AND FISH FILLET
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent CAS

EPC
Sediment
(mg/kg)

EPC
Fish Fillet
(mg/kg)

Arsenic
Total PCBs

7440-38-2
1336-36-3

14.80
0.40

0.45

Notes:
- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure._______
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TABLE 5-36
EXPOSURE POINT CONCENTRATIONS (MLE) - GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Constituent Location
1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichtorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(k)lluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
delta-BHC
Ethylbenzene
Heptachlor
Heptachlor epoxide
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc

CAS
Number
79-34-5
106-46-7
93-72-1
88-06-2
120-83-2
95-57-8
88-74-4

(a)
72-55-9
106-47-8
108-10-1
100-01-6
319-84-6
7440-36-0
7440-38-2
71-43-2
207-08-9
319-85-7
7440-43-9
86-74-8
108-90-7
67-66-3
319-86-8
100-41-4
76-44-8

1024-57-3
7439-92-1
7439-98-7
91-20-3

7440-02-0
98-95-3
87-86-5
108-95-2
127-18-4
108-88-3
1746-01-6
1336-36-3
79-01-6

7440-62-2
75-01-4

7440-66-6

Groundwater EPCs (mg/L)
SiteG

EE-05
-

3.90E-01
-

;;
—
-

1 .60E+00

8.40E-03

1 10E-01

-
-

6.20E-01

3.60E-04

-
4.50E-01
390E-01

--

-
3.80E-01

-

1 .78E-07

-

EEG-106
-

-

;;
—
-

830E-03

360E-04
———

-

-

__.._.•;_
-
-

EEG-107
-

8.50E-01

-
360E+00
630E-01

240E+00

2.30E+01
1 30E+00

600E-03

370E+00

430E+00
-

1 70E-02
--
-

210E*00

1 01E+00
1 40E+01
1.70E-01
850E+00
3.60E-06

2.00E-01
330E-01
4.10E-02

SlteH
EE-01

1 .20E-02
2.20E+00

-
2.70E-01

--

-
1 80E+00

-
-

1 .50E+00

5.20E-03
1 .20E+00

--
1 80E+00

230E+00

3.35E+00

-
-

457E-08

EE-02
-

635E-01
-

4.65E-01
3.70E-01

-
1.35E-02

-
7.75E-01

4.95E-04
1.05E-01
1 25E+00
225E+00

-

-

4.35E+00
4.25E-01

-

440E-03
..

1.95E-01
--

5.65E-02
6.50E-01
315E-01

-

4.95E-02

EE-03

-
..

•::
.-

-

---
-

5.02E-08

--

--

Sitel
AA-I-S1

2.21 E+00

-
--
--

-
3.25E+00

-
4.55E-01

-

5.15E+00

-

-

..
--

-

-

-

7.35E-01
-

AA-I-S2

2.15E+00

-

-

3.51 E-01

-

613E-02
1 .20E-03

3.63E-02

1 66E+00

-
-

4.40E+00

-

1.04E-01
-

2.00E-01
1.83E+01

EE-12
-

-

-

2.20E-03
1.40E+00

2.40E-03
-
-

680E-01

3.50E-03
1 40E+00

-
-

2.50E-03
560E-03

-

-

-

3.05E-06

-
-
-
-

EE-13

-
--

--
-

--

-

-

-
-
-

..
-

-

--
-

:.: —

4.74E-08

-
-

EE-14
-

1 .40E+01

-
-
-

•:: ---
1.80E+00

1.10E-03
-

7.50E^01^

1 .OOE-03

2.60E-02
380E+00

-
-

-

3.30E-01

7.69E-07
5.88E-03

--
-

EE-1S
-

430E-01

..
-
-
-
-.
-

-
..
-
-
-

-

-•

-

-

-
-

SlteL
EEQ-109

-

-
-

260E-02

--
..

550E-02

-
4.30E+00
4.40E-02

-

--

7.60E-02
-

1 80E+02
-

-
-
..

-

RES
DW-MCDO

-
-
--

-

..
-
-
-
-

-

-
1 .29E-01

-

-
Notes:
- - Not a COPC in this area/medium
GAS - Chemical Abstracts Service
COPC - Constituent of Potential Concern
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
RES - Residential non-potable use well. December 29, 2000
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TABLE 5-37
EXPOSURE POINT CONCENTRATIONS (MLE) - INDOOR AIR VOCs
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91 -20-3
127-18-4
108-88-3
79-01 -6
75-01 -4

Site Indoor Air EPCs (me

G
--

4.20E-05
4.45E-04
1 .43E-04

-
—

1.07E-05
2.24E-05
4.67E-04
1 .62E-05
2.43E-05

H
2.24E-07

4.45E-04
3.88E-04
4.72E-05
2.42E-04
2.52E-05
1 .43E-05

--
"

1
-
--

1.33E-04
4.80E-04

--
--
--
-
-

2.26E-05
4.18E-04

i/m3) (a)

L
-
--

4.21 E-06
-

6.49E-06
--
--
--
-
—
-

Notes:
-- - Not a COPC in this area/medium.
GAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
VOCs - Volatile Organic Compounds,
(a) Calculated from average groundwater concentration for wells in each site in Appendix K.
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TABLE 5-38
EXPOSURE POINT CONCENTRATIONS (MLE) - EXCAVATION AIR, VOLATILIZATION FROM EXPOSED GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
Constituent Location
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01 -6
75-01-4

Site Excavation Air EPCs (mg/m3) (a)
G

EE-05
-
--

2.98E-03
1 .55E-02

-
8.51 E-03

-
-
-
--

EEC- 107
--

1.25E-01
1 .OOE-01
1.07E-01

--
-

4.58E-02
4.10E-03
2.24E-01
2.62E-02
1 .30E-03

H
EE-01

2.80E-04
-

4.06E-02
3.00E-02

-
4.19E-02
5.02E-02

--
-
-
-

EE-02
-
-

6.09E-02
1.09E-01
1.16E-02

--
4.26E-03

--
-

6.48E-03
-

1
AA-I-S1

~
-

1 .23E-02
1 .29E-01

~
--
--
-
-

2.32E-02

AA-I-S2
--
~

1 .66E-03
4.14E-02

-
--
-

1 .36E-02
6.32E-03

EE-12
-
-

1 .84E-02
3.50E-02

--
--
--
-
--
-
-

EE-14
--
-

2.03E-02
9.49E-02

--
—

--
~
-

L
EEG-109

-
-

1.19E-03

2:08E-03
-
--

--
--
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) Excavation air concentration (mg/m3) = groundwater concentration (mg/l) * groundwater-to-air attenuation factor (l/m3) calculated in Appendix L.
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TABLE 5-39
EXPOSURE POINT CONCENTRATIONS (MLE) - OUTDOOR AIR VOCs
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Site Outdoor Air EPCs (mg/m3

G
-

9.40E-07
1 .20E-05
9.70E-06

"

7.00E-07
1 .70E-06
3.20E-05
1 .60E-06
4.60E-06

H
5.50E-08

-
2.70E-05
2.40E-05
2.60E-06
1 .70E-05
1 .50E-06

-
1 .20E-06

--
-

I
-
-

7.90E-06
2.90E-05

-
-
—
-
-

1 .90E-06
7.10E-05

(a)

L
--
--

3.00E-07
--

4.30E-07
-
-
--
-
-
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
VOCs - Volatile Organic Compounds,
(a) Calculated from average groundwater concentration for wells in each site, as shown in Appendix M.
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TABLE 5-40
EXPOSURE POINT CONCENTRATIONS (MLE)- PRODUCE GROWN IN TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic

CAS
Number

7440-38-2

Constituent Specific Inputs for
Prediction of Produce Concentrations (a)

Log Kow
NA

Braq
6.33E-03

"frootveg
8.00E-03

Transect 7
Predicted Produce

Concentrations
Above
Ground

(mg/kg DW)
9.49E-03

Below
Ground

(mg/kg DW)
1 .20E-02

Notes:
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
FW - Fresh Weight.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NA - Not Applicable.
(a) USEPA, 1998d. Human Health Risk Assessment Protocol for Hazardous Waste

Combustion Facilities. Volume Two. Appendix A. United States Environmental
Protection Agency. Solid Waste and Emergency Response. EPA530-D-98-001B.
July 1998. Calculations discussed in Appendix N.

(b) USEPA, 1998. Methodology for Assessing Health Risks Associated with Multiple Pathways of Exposure
to Combustor Emissions. USEPA National Center for Environmental Assessment. EPA600/R-98/137.

Above Ground Produce Concentration = Cs x Bragx 0.15, where vegetable moisture content is assumed to be
an average 85% (b).

Below Ground Produce Concentration = Cs x BrrootvegX 0.15, where vegetable moisture content is assumed to be
an average 85% (b).

Cs = Concentration of constituent in soil.
Brag = Plant-soil bioconcentration factor for above ground produce.
BrroolVeQ = Plant-soil bioconcentration factor for below ground produce.

MLEepcs.xls\produce
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TABLE 5-41
ABSORPTION ADJUSTMENT FACTORS (AAFs) FOR CHRONIC EXPOSURE
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

1 . 1 ,2.2-Teirachloroelhane
1 ,4-Dichlorobenzene
2.4,5-TP (Silvex)
2.4,6-Trichlorophenol
2.4-Dichlorophenol
2-Chlorophenol
2-Nilroaniline
3-Melhylphenol/4-Melhylphenol

4,4-DDE

4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
Acetone
alpha-BHC
Antimony
Arsenic
3enzene
Benzo(a)anlhracene
8enzo(a)pyrene
Benzo(b)lluoranthene
Benzo(k)lluoranthene
bela-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroelhene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Dieldrin
Ethyl benzene

gamma-BHC
Heptachlor
Heptachlor epoxide
lndeno( 1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel

Exposure Route (Medium)
Oral (Water)
Care. Noncarc.

1 1
1 1

NA 1

1 NA

NA 1

NA 1

NA NA

NA t

1 NA

NA t

NA 1

NA NA

NA 1
1 NA

NA 1

1 1

1 1

1 NA

1 NA

t NA

t NA

1 NA

NA 1

1 NA

NA 1
1 1

NA 1
NA 1
NA 1

1 NA
1 1

NA 1

1 1

1 1

1 1

t NA

NA NA

NA 1

NA 1

NA 1

Oral (Soil)
Care. Noncarc.

1 1
1 1

NA 1
1 NA

NA 1

NA 1
NA NA

NA 1

1 NA

NA 1

NA 1

NA NA

NA 1

1 NA

NA 1

0.3 0.3
1 1

0.29 NA

029 NA
029 NA
029 NA

1 NA

NA 1

1 NA

NA 1

1 1

NA 1

NA 1

NA 1

029 NA

1 1

NA 1

1 1

t 1

1 1

0.29 NA

NA NA

NA 1

NA 0.29

NA 1

Oral (Diet)
Care. Noncarc.

1 1
1 1

NA 1
1 NA

NA 1
NA 1

NA NA

NA 1

t NA

NA 1

NA 1

NA NA

NA 1

1 NA
NA 1

1 1
1 1

1 NA

1 NA

t NA

1 NA

1 NA

NA 1

1 NA

NA 1
1 1

NA 1

NA 1

NA 1

1 NA

1 1

NA 1

1 1

1 1
t 1
1 NA

NA NA

NA 1

NA 1

NA 1

Dermal (Water)
Care. Noncarc.

1 1
1 1

NA 1
1 NA

NA 1

NA 1

NA NA

NA 1

1 NA

NA 1

NA 1

NA NA

NA 1

1 NA

NA 67

1 1

213 2.13

1 NA

t NA

1 NA

t NA

1 NA

NA 40

1 NA

NA 1

1 1

NA 1

NA 1.67

NA 1

1 NA

1 1

NA 1

1 1

1 1

1 1

1 NA

NA NA

NA t

NA 1

NA 77

Dermal (Soil)
Care. Noncarc.

0.01 0.01
0.01 0.01
NA 0.01

0.01 NA
NA 001
NA 0.01
NA NA

NA 001

0.01 NA

NA 0.01

NA 001
NA NA

NA 0.01
0.01 NA
NA 0007

0.001 0.001
0.02 0.02

002 NA
0.02 NA
0.02 NA

0.02 NA

0.01 NA

NA 0.04

0.01 NA

NA 0.01

001 0.01

NA 0.01

NA 0002

NA 0.01

0.02 NA
0.01 001
NA 0.01

001 0.01
001 001
001 0.01
0.02 NA

NA NA

NA 0.001

NA 0.1

NA 0.08

Inhalation
Care. Noncarc.

1 NA
1 1

NA NA

1 NA

t 1

NA NA

NA 1

NA NA

NA NA

NA NA

NA 1

NA 1

NA NA

1 NA

NA NA

1 NA
1 1

1 NA

1 NA

1 NA

1 NA

1 NA

1 NA

NA NA

NA 1

0.66 1
NA NA

NA NA

NA NA

1 NA
1 NA

NA 1

NA NA

1 NA
1 NA

1 NA

NA NA

NA NA

NA 1

NA NA
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TABLE 5-41
ABSORPTION ADJUSTMENT FACTORS (AAFs) FOR CHRONIC EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent
Nitrobenzene
3entachlorophenol
Phenol
Telrachloroelhene
Toluene
Total 2,3,7.8-TCDD TEQ
Total PCBs
Trichloroelhene
Vanadium
Vinyl chloride
Zinc

Exposure Route (Medium)
Oral (Water)
Care. Noncarc.

NA 1
1 1

NA 1
1 1

NA 1
1 NA
1 1
1 1

NA 1
1 1

NA 1.6

Oral (Soil)
Care. Noncarc.

NA 1
1 1

NA 1
1 1

NA 1
05 NA
0.83 0.83

1 1
NA 1

1 1

NA 1

Oral (Diet)
Care. Noncarc.

NA 1
1 1

NA 1

1 1

NA 1

1 NA

1 1

1 1

NA 1

1 1

NA I

Dermal (Water)
Care. Noncarc.

NA 1

1 1

NA 1

1 1

NA 1

1.8 NA

1.1 1.1
1 1

NA 10
1 1

NA 303

Dermal (Soil)
Care. Noncarc.

NA 0.01
0.01 001
NA 001

0.01 0.01
NA 0.01

005 NA
0.04 0.04
0.01 0.01
NA 001

0.01 001
NA 0.003

Inhalation
Care. Noncarc.

NA 1
NA NA

NA NA

1 1

NA 1

1 NA

1 NA

1 NA

NA NA

1 1

NA NA

Notes:
All Absorption Adjustment Factors were derived by ENSR.
Care. - The value derived is for assessing the compound's carcinogenic potential.
Noncarc. • The value derived is for assessing the compound's noncarcinogenic polenlial.
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TABLE 5-42
DERMAL PERMEABILITY CONSTANTS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
Acetone
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
gamma-BHC
Heptachlor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene

Dermal Permeability
Constant (crn/hr) (a)

9.00E-03
6.20E-02
2.33E-03
5.00E-02
2.30E-02
1.10E-02
5.45E-03
1 .OOE-02
2.40E-01
6.33E-03
2.77E-03
2.66E-03
5.69E-04
1 .63E-02
1 .60E-04
1 .60E-04
2.10E-02
8.10E-01
1 .20E+00
1 .20E+00
1 .20E+00
1 .60E-02
1 .OOE-03
7.97E-02
4.10E-02
8.90E-03
1 .OOE-02
1 .60E-04
1 .60E-02
2.70E+00
1 .60E-02
7.40E-02
1 .40E-02
1.10E-02
1.10E-02
1 .90E+00

(k)

(k)
(b)

(k)
(k)
(k)
(k)
(k)
(d)
(d)

(c)
(k)
(e)
(k)

(d)
(k)

(0
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December 29, 2000

Revision 0



TABLE 5-42
DERMAL PERMEABILITY CONSTANTS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent

Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc

Dermal Permeability
Constant (cm/hr) (a)

4.00E-06
1 .60E-04
6.90E-02
5.45E-05
6.96E-03
6.50E-01
5.50E-03
4.80E-02
4.50E-02
1 .40E+00
7.10E-01
1 .60E-02
1 .60E-04
7.30E-03
6.00E-04

(g)
(d)

(h)
(k)

(i)

(d)

(j)

Notes:
(a) All values are from USEPA, 1992b, Dermal Exposure Assessment: Principles and Applications,

Table 5-7, unless otherwise noted.
(b) Average value of 3-Methylphenol and 4-methylphenol
(c) Due to structural similarity, the value for benzo(b)fluoranthene is used to evaluate this constituent.
(d) Value for water (USEPA, 1992b, Table 5-7)
(e) Value for cadmium chloride (USEPA, 1992b, Table 5-3)
(f) Due to structural similarity, the value for heptachlor is used to evaluate this constituent.
(g) Value for lead acetate (USEPA, 1992b, Table 5-3)
(h) Average of values for nickel chloride and nickel sulfate (USEPA, 1992b, Table 5-3)
(i) Value for PCB hexachlorobiphenyl (USEPA, 1992b, Table 5-7)
(j) Value for zinc chloride (USEPA, 1992b, Table 5-3)
(k) Calculated in Table 5-43 using logKow, molecular weight, and equation 5.8 from USEPA, 1992b.

Param.xlsNPC
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TABLE 5-43
DERMAL PERMEABILITY CONSTANTS - CALCULATED VALUES (d)
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

2,4,5- TP (Silvex)
2-Nitroaniline
4-Chloroaniline
4-Methyl-2-Pentanone
4-Nitroaniline
Acetone
Alpha-BHC
Beta-BHC
Carbazole
Delta-BHC
Nitrobenzene

Molecular Weight
(9)

269.53
138.13
127.57
100.16
138.13
58.08

290.83
290.83
167.21
290.83
123.11

Log Kow

2.44 (a)
1 .83 (a)
1 .83 (a)
1.09 (a)
1 .39 (a)

-0.24 (a)
3.81 (a)
3.8 (a)

3.72 (c)
4.14 (a)
1 .85 (a)

Log PC

-2.631733
-2.263293
-2.198877
-2.557076
-2.575693
-3.244688
-1.788963
-1.796063
-1.098781
-1.554663
-2.157471

Dermal Permeability Constant
(cm/hr) (b)

2.33E-03
5.45E-03
6.33E-03
2.77E-03
2.66E-03
5.69E-04
1 .63E-02
1 .60E-02
7.97E-02
2.79E-02
6.96E-03

Notes:
Kow - Octanol-Water Partition Coefficient.
PC - Permeability Constant.
(a) Handbook of RCRA Groundwater Monitoring Constituents. Physical and Chemical Properties. USEPA. September 1992d.
(b) USEPA, 1992b Dermal Exposure Equation 5.8: Log Kp = -2.72 + 0.71 log Kow - 0.0061 MW
(c) Handbook of Physical Properties of Organic Chemicals. Lyman, 1997
(d) Values not presented in USEPA, 1992b.
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ENSR International

TABLE 5-44
EXPOSURE POINT CONCENTRATIONS (MLE) - GROUNDWATER WELL-BY-WELL AVERAGES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

•::?:^--:':li^;^M
Consituent i

SiteG
4-Methyl-2-pentanone (MIB
Benzene
Chlorobenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

SiteH
1 ,1 ,2,2-Tetrachloroethane
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Trichloroethene

Sitel
Benzene
Chlorobenzene
Trichloroethene
Vinyl chloride

SiteL
Benzene
Chloroform

:-M;::.ijj|̂ |ĵ (-:,|

1
4
6
2
2
3
4
1

1
2
3
1
1
2
1

5
5
2
2

1
1

Sl||0>;

of Wells

11
11
11
11
11
11
11
11

4
4
4
4
4
4
4

7
7
7
7

6
6

"
Used in Statistics <a)

11
11
11
11
11
11
11
10

3
4
4
4
4
4
4

7
7
7
7

6
6

- Average ;
"Concentration

<ug/L)

139.8
347.8
466.1
230.5
20.5
862.8
20.9
8.6

5.7
937.8
1391.6
120.0
498.1
626.3
19.8

278.8
1744.3
31.7

157.9

7.8
14.8

Notes:
(a) - Number of wells used in statistics differs from total number of wells if one-half the detection limit for

any well average is greater than the maximum detected concentration in any well for that Site.
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AIT- r- r*
XI 1 r- fj-

cs-c

CS-EwO-C

SITE 1
Site 1 - Industrial Scenario

Constituent RME EPC
(mg/kg)

Benzo(a)pyrene
Copper
Total 2,3,7,8-TCDD TEQ
Total PCBs

2.2
13000
0.012
121.3

MLE EPC
(mg/kg)

0.63
6660
0.003
31.3

SITEH
Site H - Industrial Scenario

Constituent RME EPC

Arsenic
Total 2,3,7,8-TCDD TEQ
Total PCBs

64
0.0013

1.52

MLE EPC
(mg/kg)

23
0.0005

0.66

SITEL
Site L - Industrial Scenario

Constituent

Arsenic
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Total PCBs

RME EPC
(mg/kg)

37
7

1.3
1.07

MLE EPC

33
2.3
0.5
0.49

SITEM

SITEN
Site N - Residential Scenario

Constituent RME EPC
(mq/kq)

Benzo(a)pyrene 0.33
Dibenzo(a,h)anthracene 0.11

MLE EPC
(mq/kq)

0.19
0.07

N

LEGEND

A/
A/
•

CS-A

RME

Site
Water Body
Roads
Soil Sample Locations
Dead Creek Segment
Designations

Reasonable Maximum
Exposure

MLE Most Likely Exposure

FIGURE 5-2
Direct Contact - Site Soils

Residential and Industrial Scenarios
Exposure Point Concentrations (EPCs)

Sauget Area 1
EE/CAandRI/FS
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CS-A

SITE 1

SITE G

» Transect 3 - Surface Soil - Residential Scenario
Constituent RME EPC

(mg/kg)
Benzo(a)pyrene 0.26
Benzo(b)fluoranthene 0.40
Dibenzo(a,h)anthracene 0.10

MLE EPC
(mg/ka)

0.14
0.16
0.07

Transect 5 - Surface Soil - Residential Scenario
Constituent RME EPC MLE I

(mg(mg/kg)
Benzo(a)pyrene 0.34
Dibenzo(a,h)anthracene 0.19
Dieldrin 0.10

0.14

Transect 7 - Surface Soil - Residential Scenario
Constituent RME EPC

(mg/kg)
Arsenic 14.98
Benzo(a)anthracene 1.90
Benzo(a)pyrene 2.10
Benzo(b)fluoranthene 2.20
Dibenzo(a,h)anthracene 0.20
lndeno(1,2,3-cd)pyrene 0.63

MLE EPC

0.24

CS-E

SITEH

SITEL

Transect 4 - Surface Soil - Residential Scenario
Constituent RME EPC MLE EPC

Benzo(a)anthracene 4.30
Benzo(a)pyrene 3.50
Benzo(b)fluoranthene 2.81
Dibenzo(a,h)anthracene 0.23
lndeno(1,2,3-cd)pyrene 0.96

0.70
0.59
0.60
0.13
0.36

SITEN
Transect 6 - Surface Soil - Residential Scenario

Constituent RME EPC MLE EPC
(mg/kg) (mg/kg)

Benzo(a)anthracene 4.20
Benzo(a)pyrene 3.60
Benzo(b)fluoranthene 4.40
Dibenzo(a,h)anthracene 0.33
lndeno(1,2,3-cd)pyrene 0.59

0.61
0.50
0.63
0.12
0.22

LEGEND

Site
Water BodyA/

A/ Roads
• Transect 1
» Transect 2
» Transect 3

Transect 4
Transect 5
Transect 6
Transect 7

CS-A Dead Creek Segment
Designations

RME Reasonable Maximum
Exposure

MLE Most Likely Exposure

FIGURE 5-3
Residential Scenario

Transect Surface Soil
Exposure Point Concentrations (EPCs)

Sauget Area 1
EE/CA and RI/FS

Volume II
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/NTERNA T/ONAL
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SITE I

CS-A
SITEG

» Transect 3 - Surface Soil - Industrial Scenario
Constituent

Benzo(a)pyrene

RME EPC
(mg/kg)

0.26

MLE EPC
(mg/kg)

0.14

cs-c

SITEH

SITEL

SITEM
CS-D

•> Transect 7 - Surface Soil - Industrial Scenario
Constituent

Arsenic
Benzo(a)pyrene

RME EPC
(mq/kg)

14.98
2.10

MLE EPC
(rng/kgl

9.99
0.37

CS-E

V

Transect 4 - Surface Soil - Industrial Scenario
Constituent RME EPC

(mg/kg)
3.50Benzo(a)pyrene

Dibenzo(a,h)anthracene 0.23

MLE EPC
(mg/kg)

0.59
0.13

SITEN
Transect 6 - Surface Soil - Industrial Scenario

Constituent

Benzo(a)pyrene

RME EPC
(mg/kg)

3.60

MLE EPC
(mg/kg)

0.50

N

A
LEGEND

Site
A/ Water Body
A/ Roads
• Transect 1
a Transect 2
» Transect 3

Transect 4
Transect 5
Transect 6
Transect 7

CS-A Dead Creek Segment
Designations

RME Reasonable Maximum
Exposure

MLE Most Likely Exposure

FIGURE 5-4
Industrial Scenario

Transect Surface Soil
Exposure Point Concentrations (EPCs)

Sauget Area 1
EE/CAandRI/FS
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£*t^F^ 1SITE 1

CS-A
SITE G

CS-B

\

SITE H

S'TEL

SITEM
CS-D- Transect 4 - Subsurface Soil - Industrial Scenario

Constituent RME EPC
(mg/kg)

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene

5.90
1.92
3.30
0.52

MLE EPC
(mg/kg)

1.28
0.61
1.07
0.24

SITEN
Transect 6 - Subsurface Soil - Industrial Scenario

Constituent

Benzo(a)pyrene

RME EPC
_ [̂mg/kgl

0.75

MLE EPC
(mg/kg)

0.19

N

A
LEGEND

__ Site
A/ Water Body
A/ Roads

• Transect 1
a Transect 2
a Transect 3

Transect 4
Transect 5
Transect 6
Transect 7

CS-A Dead Creek Segment
Designations

RME Reasonable Maximum
Exposure

MLE Most Likely Exposure

FIGURE 5-5
Industrial Scenario

Transect Subsurface Soil
Exposure Point Concentrations (EPCs)

Sauget Area 1
EE/CAandRI/FS
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AA-I-S2 - Groundwater

Constituent RME EPC MLE EPC
(mg/l) (ma/1)

1 ,4-Dlchlorobenzene 4.2 2.15
4-Chloroaniline 0.68 0.351
Benzene 0.12 0.0613
Chlorobenzene 3.2 1.66
Trichloroethene 0.18 0.104
Vinyl chloride 0.24 0.2

AA-I-S1 - Groundwater

Constituent RME EPC MLE EPC

1,4-Dichlorobenzene 4.4 2^21
4-Chloroanlllne 4.1 3.25
Benzene 0.62 0.455
Chlorobenzene 8.7 5.15
Vinyl chloride 0.97 0.735

Constituent RME EPC MLE EPC
(ma/I) (ma/I)

1,4-Dichlorobenzene 14 14
4-Chloroaniline 1.8 1.8
alpha-BHC 0.0011 0.0011
Benzene 0.75 0.75
beta-BHC 0.001 0.001
Carbazole 0.026 0.026
Chlorobenzene 3.8 3.8
Pentachlorophenol 0.5 0.33
Total 2,3,7,8-TCDD TEQ 7.69E-07 7.69E-07
Total PCBs 0.00588 0.00588

EE-05 - Groundwater

Constituent RME EPC MLE EPC
(ma/I) (mg/l)

4-Chloroaniline 1.6 1.6
Benzene 0.11 0.11
Chlorobenzene 0.62 0.62
delta-BHC 0.00036 0.00036
Naphthalene 0.39 0.39
Phenol 0.38 0.38
Total 2,3,7,8-TCDD TEQ 1.78E-07 1.78E-07

Constituent RME EPC MLE EPC
(ma/i) (ma/0

1,4-Dichlorobenzene 0.85 0.85
2,4-Dichlorophenol 3.6 3.6
4-Chloroanlline 23 23
alpha-BHC 0.006 0.006
Benzene 3.7 3.7
Chlorobenzene 4.3 4.3
delta-BHC 0.017 0.017
Naphthalene 2.1 2.1
Pentachlorophenol 2.0 1.01
Phenol 14 14
Total 2,3,7,8-TCDD TEQ 3.60E-06 3.60E-06
Trichloroethene 0.2 0.2
Vinyl chloride 0.041 0.041

EE-1 5- Groundwater EE-1 3 - Groundwater

Constituent RME EPC MLE EPC Constituent RME EPC MLE EPC
(ma/I) (ma/I) (mg/l) (ma/I)

1,4-Dichlorobenzene 0.43 0.43 Total 2,3,7,8-TCDD TEQ 4.74E-08 4.74E-08

SITE I

"* • ' / • / ' - " -• """ ---"~~~
,-*» ;, - ..--"• .---'QITC ri /

5ITEG //<^ SITEH

»' " Si! •""----- "--—--_
• &" • § > ' ' ""•---:jS£/7>y, frv si! QITP 1•̂ ==s4st. *•' # •'/ ^1 1 C Li

. . - ' • - /• ~ . J^ jf

•'/

/^^^^^.^ * ' " • • • . . / 9ITF Mi «iNDEfi TT- •$> / Ol 1 C IVI
^ "̂̂ ^ -̂-̂  ' "?o

<-6ES7. ĵ ""':' °̂c,

£/ ^'TH ST "j

^^^J/ o, *\ '' SITEN

*-

EEG-106 - Groundwater

Constituent RME EPC MLE EPC
(mg/l) (man)

alpha-BHC 0.0083 0.0083
beta-BHC 0.00036 0.00036

EE-1 2- Groundwater

Constituent RME EPC MLE EPC
(mg/l) (mg/l)

4-Chloroaniline 1.4 1.4
alpha-BHC 0.00245 000245
Benzene 0.68 068
Carbazole 0.0035 0.0035
Chlorobenzene 14 1 .4
Total 2,3,7,8-TCDD TEQ 3.05E-06 3.05E-06

EE-01 - Groundwater

Constituent RME EPC MLE EPC
(mg/l) (mg/l)

1,4-Dichlorobenzene 2.2 2.2
2,4,6-Trichlorophenol 0.27 0.27
4-Chloroanlllne 1.8 1.8
Benzene 1.5 1.5
Carbazole 0.0052 0.0052
Chlorobenzene 1.2 1.2
Naphthalene 2.3 2.3
Pentachlorophenol 4.3 3.35
Total 2,3,7,8-TCDD TEQ 4.57E-08 4.57E-08

EE-02 - Groundwater

Constituent RME EPC MLE EPC
(mg/l) (mg/l)

1 ,4-Dichlorobenzene 0.635 0.635
2,4,6-Trichlorophenol 0.465 0.465
2,4-Dichlorophenol 0.37 0.37
4-Chloroanlline 0.775 0.775
alpha-BHC 0.000495 0.000495
Benzene 2.25 2.25
Chlorobenzene 4.35 4.35
Chloroform 0.425 0.425
Naphthalene 0.195 0.195
Pentachlorophenol 0.67 0.65
Phenol 0.315 0.315
Trichloroethene 0.0495 0.0495

EE-03 - Groundwater

Constituent RME EPC MLE EPC
(ma/I) (ma/I)

Total 2,3,7,8-TCDD TEQ 5.02E-08 5 02E-08

EEG-109 - Groundwater

Constituent RME EPC MLE EPC
(ma/I) (ma/I)

2,4-Dichlorophenol 0.026 0.026
4-Chloroaniline 0.055 0.055
Benzene 0.044 0.044
Chloroform 0.076 0.076

DW-MCDO-1 - Groundwater

Constituent RME EPC MLE EPC
(ma/I) (ma/I)

Lead 0.129 0.129

N

A
LEGEND

A/
A/

RME

MLE

Site

Water Body
Roads
Groundwater Sample Locations
Groundwater Sample Locations
Quantitatively Evaluated in the
HHRA

Reasonable Maximum
Exposure
Most Likely Exposure

FIGURE 5-6
Groundwater - Selected Exposure Point

Concentrations (EPCs)
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Sauget Area 1
HHRA-EE/CA and RI/FS

6.0 RISK CHARACTERIZATION

The potential risk to human health associated with potential exposure to COPC in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization
is the process in which the dose-response information (Section 4.0) is integrated with
quantitative estimates of human exposure derived in the Exposure Assessment (Section 5.0).
The result is a quantitative estimate of the likelihood that humans will experience any adverse
health effects given the exposure assumptions made. Two general types of health risk are
characterized for each potential exposure pathway considered: potential carcinogenic risk and
potential noncarcinogenic risk. Carcinogenic risk is evaluated by averaging exposure over a
normal human lifetime, which, based on USEPA guidance (1989a), is assumed to be 70 years.
Noncarcinogenic risk is evaluated by averaging exposure over the total exposure period.

Characterization of the potential impact of potential carcinogenic and noncarcinogenic constituents is
approached in very different ways. The difference in approaches arises from the conservative
assumption that substances with possible carcinogenic action proceed by a no-threshold mechanism,
whereas other toxic actions may have a threshold, a dose below which few individuals would be
expected to respond. Thus, under the no-threshold assumption, it is necessary to calculate a risk, but
for constituents with a threshold, it is possible to simply characterize an exposure as above or below
the threshold. In risk assessment, that threshold is termed a reference dose (RfD). Reference doses
as well as cancer slope factors were discussed in Section 4.0. The approach to carcinogenic risk
characterization is presented in Section 6.1, and the approach to noncarcinogenic risk characterization
is presented in Section 6.2. The risk characterization results are presented in Section 6.3. The soil to
groundwater pathway is discussed in Section 6.4. Uncertainties associated with the risk
characterization are presented in Section 6.5. The risk calculation spreadsheets are presented in
Appendix P.

6.1 Carcinogenic Risk Characterization

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a constituent in environmental media at the site. This likelihood is a function of the dose
of a constituent (described in the Exposure Assessment, Section 5.0) and the Cancer Slope Factor
(CSF) (described in the Toxicity Assessment, Section 4.0) for that constituent. The Excess Lifetime
Cancer Risk (ELCR) is the likelihood over and above the background cancer rate, which currently in
the US is between 1 in 3 and 1 in 4 (Landis et al., 1998), that an individual will contract cancer in his or
her lifetime. The risk value is expressed as a probability (e.g., 10"6, or one in one million). The
relationship between the ELCR and the estimated Lifetime Average Daily Dose (LADD) of a
constituent may be expressed as:
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ELCR=1-e-(CSF*LADD>

When the product of the CSF and the LADD is much greater than 1 , the ELCR approaches 1 (i.e., 100
percent probability). When the product is less than 0.01 (one chance in 100), the equation can be
closely approximated by:

ELCR = LADD (mg/kg-day) x CSF (mg/kg-day) '1

The product of the CSF and the LADD is unitless, and provides an upper-bound estimate of the
potential carcinogenic risk associated with a receptor's exposure to that constituent via that pathway.

The potential carcinogenic risk for each exposure pathway is calculated for each receptor. In current
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative. Pathway and
area-specific risks are summed to estimate the total site potential cancer risk for each receptor. A
summary of the total site cancer risks for each receptor group is presented in this section and
compared to the USEPA's target risk range of 10"4 to 10"6. Any COPC that causes an exceedence of
10"4 risk level for a particular receptor is designated a COC. The target risk levels used for the
identification of COCs are based on USEPA guidance and Illinois TACO guidance. Specifically,
USEPA provides the following guidance (USEPA, 1991 a):

"Where the cumulative carcinogenic site risk to an individual based on reasonable maximum
exposure for both current and future land use is less than 10"4, and the non-carcinogenic hazard
quotient is less than 1 , action generally is not warranted unless there are adverse environmental
impacts." and,

"The upper boundary of the risk range is not a discrete line at 1 x 10"4, although EPA generally
uses 1 x 10"4 in making risk management decisions. A specific risk estimate around 10"4 may be
considered acceptable if justified based on site-specific conditions."

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens (IEPA,
1998, Fact Sheet 13: Mixture Rule):

"The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in
10,000 [10^]. Therefore, the risk from all on-site similar acting carcinogens must be added
together. If this cumulative risk level is greater than 1 in 10,000, corrective action must be taken
to reach an acceptable risk level."

Both RME and MLE results are considered in the identification of COCs. Remedial goals (RGs) are
calculated for each COC in Section 8.0.
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6.2 Noncarcinogenic Risk Characterization

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each COPC
with the RfD for that COPC. The resulting ratio, which is unitless, is known as the Hazard Quotient
(HQ) for that constituent. The HQ is calculated using the following equation:

HO = CADD (mg/kg-dav)
RfD (mg/kg-day)

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989a). When the HQ is less
than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects are
expected. If the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health
effects to occur; however, the magnitude of the HQ cannot be directly equated to a probability or effect
level.

The total Hazard Index (HI) is calculated for each exposure pathway by summing the HQs for each
individual constituent. The total site HI is calculated for each potential receptor by summing the His for
each pathway associated with the receptor. Where the total site HI is greater than 1 for any receptor, a
more detailed evaluation of potential noncarcinogenic effects based on specific health or target
endpoints (e.g., liver effects, neurotoxicity) is performed (USEPA, 1989a; IEPA, 1998). The target HI is
1 on a per target endpoint basis.

A summary of all His for each receptor group is presented in this section and compared to the
USEPA's target HI of 1. Each COPC that causes an exceedance of the HI of 1 for a particular receptor
and for a particular target endpoint is designated a COC. Both RME and MLE results are considered
in the identification of COCs. RGs are calculated for each COC in Section 8.0.

6.3 Risk Characterization Results

The results of the risk characterization are presented below by receptor.

6.3.1 Indoor Industrial Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-1, and the potential His for
the RME scenario are presented in Table 6-2. Risks and His for the MLE scenario are presented in
Tables 6-15 and 6-16, respectively. The indoor industrial worker is assumed to be exposed to COPCs
in groundwater via inhalation of constituents volatilizied into indoor air.
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As indicated in Table 6-1 , the potential risk for the indoor industrial worker (RME) is below or within the
USEPA risk range of 10"4 to 10"6. Table 6-15 indicates that the potential risks for the MLE scenario are
below the USEPA risk range of KT4 to 10"6.

Table 6-2 indicates that the potential His for the indoor industrial worker (RME) are below the target HI
of 1 in each area. Additionally, the His for the indoor industrial worker in the MLE scenario presented
in Table 6-16 are below 1 for all areas.

6.3.2 Outdoor Industrial Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-3, and the potential His for
the RME scenario are presented in Table 6-4. Risks and His for the MLE scenario are presented in
Tables 6-17 and 6-18, respectively. The outdoor industrial worker is assumed to be exposed to
COPCs in surface soil via incidental ingestion and dermal contact and inhalation of particulates, and to
COPCs in groundwatervia inhalation of constituents volatilized into outdoor air.

As indicated in Table 6-3, the potential risk for the outdoor industrial worker (RME) for all areas is
below or within the USEPA risk range of 10^ to 1CT6, with the exception of Site I where the potential
carcinogenic risk for the outdoor industrial worker (RME) is 1.66E-04. The exceedance is due to
potential ingestion and dermal contact exposure to 2,3,7, 8-TCDD-TEQ in soil. Table 6-17 indicates
that the potential risks for the MLE scenario for all areas are within or below the USEPA risk range of

Table 6-4 indicates that the potential His for the outdoor industrial worker (RME) for all areas are below
the target HI of 1 in each area with the exception of Site I. The HI exceeds 1 in this area, due to
potential ingestion and dermal contact exposure to PCBs in surface soil. The His for the outdoor
industrial worker for the MLE scenario presented in Table 6-1 8 are below 1 for all areas.

6.3.3 Construction Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-5, and the potential His for
the RME scenario are presented in Table 6-6. Risks and His for the MLE scenario are presented in
Tables 6-19 and 6-20, respectively. The construction worker is assumed to be exposed to COPCs in
surface and subsurface soil via incidental ingestion and dermal contact and inhalation of particulate
matter in excavation dust, and to COPCs in groundwater exposed in an excavation via incidental
ingestion and dermal contact and inhalation of constituents volatilized into excavation air.

As indicated in Table 6-5, the potential risk for the construction worker (RME) for all areas is below or
within the USEPA risk range of 10^ to 10"6. Table 6-19 indicates that the potential risks for the MLE
scenario are also below or within the USEPA risk range of 10"* to 10"6.

__
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Table 6-6 indicates that the potential His for the construction worker (RME) are below the target HI of 1
in each area with the exception of Sites G, H and I. The HI for the construction worker for the MLE
scenario presented in Table 6-20 is below 1 for all areas with the exception of Site H.

The RME HI exceeds 1 in Site G primarily due to potential inhalation exposure to benzene and
naphthalene in excavation air. The RME HI exceeds 1 in Site H due to potential inhalation exposure to
benzene, chloroform, and naphthalene in excavation air due to volatilization from standing
groundwater. The MLG HI for Site H exceeds 1 primarily due to chloroform in excavation air, and
secondarily due to benzene in excavation air. The HI exceeds 1 for the RME scenario in Site I
primarily due to potential ingestion and dermal contact exposure to PCBs in soil.

Section 8.0 and Appendix R discuss the target endpoint analyses for the scenarios with total HI
exceedances.

6.3.3.1 Summary of Additional Construction Worker Evaluation.

Pursuant to comments received from USEPA on the December 29, 2000 Human Health Risk
Assessment for Sauget Area 1 (the HHRA), an additional evaluation has been conducted for the
construction worker and is presented in Appendix T. This evaluation has been conducted to evaluate
potential risks to the construction worker associated with constituents in subsurface soil and in
leachate in Sites G, H, I and L, and follows the same methods as the HHRA.

Subsurface samples collected in the Sites as part of the SSP were analyzed for TCLP, not total
constituent concentrations. Therefore, historical data collected for other investigations were employed
to evaluate construction worker contact with COPCs in the subsurface. These data were obtained
from the following: Sauget Area 1 Data Tables/Maps, Ecology and Environmental, Inc., February 1998,
prepared for USEPA Region 5 Office of Superfund, Chicago, IL, ARCS Contract No. 68-W8-0086,
Work Assignment No. 47-5N60. The historical data are unvalidated, and detection limits were not
available for the majority of results reported as not detected. Therefore, only results reported as
detected were used in this evaluation.

TCLP data from subsurface samples collected in the Sites were used to represent leachate
concentrations, i.e., concentrations in groundwater within the fill material. In addition, unvalidated
analytical data from leachate samples collected in the leachate well in Site I and the leachate well in
Site G (one sample from each well) were included in this evaluation. This evaluation is separate from,
and in addition to, the evaluation of the construction worker receptor's exposure to groundwater in the
main text of the HHRA (in which the Site groundwater data were used).

The potential risk for the construction worker for both the RME and MLE scenarios for all Sites is below
or within the USEPA risk range of 10"4 to 10"6.

_
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The potential His for the construction worker (RME) are above the target HI of 1 in each Site. The HI
for the construction worker for the MLE scenario is above 1 for all Sites with the exception of Site L.

6.3.4 Trespassing Teen

Potential carcinogenic risks for the RME scenario are presented in Table 6-7, and the potential His for
the RME scenario are presented in Table 6-8. Risks and His for the MLE scenario are presented in
Tables 6-21 and 6-22, respectively. The trespassing teen is assumed to be exposed to COPCs in
surface soil via incidental ingestion and dermal contact and inhalation of particulates, and to COPCs in
groundwater via inhalation of constituents volatilized into outdoor air.

As indicated in Table 6-7, the potential risk for the trespassing teen (RME) is below or within the
USEPA risk range of 1CT4 to 10"6. Table 6-21 indicates I
also below or within the USEPA risk range of 10^ to 10"1
USEPA risk range of 10"4 to 10"6. Table 6-21 indicates that the potential risks for the MLE scenario are

Table 6-8 indicates that the potential HI for the trespassing teen (RME) is below the target HI of 1 in
each area. The His for the trespassing teen in the MLE scenario presented in Table 6-22 are below 1
for all areas.

6.3.5 Recreational Teen

Potential carcinogenic risks for the RME scenario are presented in Table 6-9, and the potential His for
the RME scenario are presented in Table 6-10. Risks and His for the MLE scenario are presented in
Tables 6-23 and 6-24, respectively. The recreational teen is assumed to be exposed to COPCs in
sediment (wading and swimming) in Dead Creek/Borrow Pit Lake via incidental ingestion and dermal
contact.

As indicated in Table 6-9, the potential risk for the recreational teen (RME) is below the USEPA risk
range of 10"4 to 10"6. Table 6-23 indicates that the potential risks for the MLE scenario are also below
the USEPA risk range of 10"4 to 10"6.

Table 6-10 indicates that the potential HI for the recreational teen (RME) is below the target HI of 1.
The HI for the recreational teen in the MLE scenario presented in Table 6-24 is also below 1.

6.3.6 Recreational Fisher

Potential carcinogenic risks for the RME scenario are presented in Table 6-11, and the potential His for
the RME scenario are presented in Table 6-12. Risks and His for the MLE scenario are presented in
Tables 6-25 and 6-26, respectively. The recreational fisher is assumed to be exposed to COPCs in
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sediment in Dead Creek/Borrow Pit Lake via incidental ingestion and dermal contact, and to COPCs in
consumed fish fillet caught in the creek and/or lake.

As indicated in Table 6-11, the potential risk for the recreational fisher (RME) is within the USEPA risk
range of 10"4 to 10~6. Table 6-23 indicates that the potential risks for the MLE scenario are also within
the USEPA risk range of KT4 to 10"6.

Table 6-12 indicates that the potential HI for the recreational fisher (RME) is below the target HI of 1.
The HI for the recreational fisher in the MLE scenario presented in Table 6-26 is also below 1.

6.3.7 Residential Adult and Child

The resident is evaluated as a young child for a 6-year exposure duration and as an adult for a 24-year
exposure duration, for a total exposure period of 30 years. Noncancer effects are evaluated for the
residential child receptor, and potential carcinogenic effects are evaluated for the adult and child
combined, as discussed in Section 5.0. Potential carcinogenic risks for the RME scenario are
presented in Table 6-13, and the potential His for the RME scenario are presented in Table 6-14.
Risks and His for the MLE scenario are presented in Tables 6-27 and 6-28, respectively. The
residential receptors are assumed to be exposed to COPCs in surface soil via incidental ingestion and
dermal contact and inhalation of particulates and ingestion of homegrown produce, and to COPCs in
non-potable groundwater via incidental ingestion and dermal contact.

As indicated in Table 6-13, the potential risk for the residential receptor (adult and child combined)
(RME) is below or within the USEPA risk range of 10"* to 10"6 in all transects and Site N. Table 6-27
indicates that the potential risks for the MLE scenario are within the USEPA risk range of 10"4 to 10"6

for all areas.

Table 6-14 indicates that the potential His for the residential child (RME) are below the target HI of 1 in
each area. The His for the residential child in the MLE scenario presented in Table 6-28 are also
below 1 for all areas. The only COPC identified in groundwater in the residential area is lead.
Potential exposures to lead are evaluated separately in Appendix Q, using USEPA biokinetic models.
The results indicate that potential exposure to lead in groundwater does not present a health risk.

6.4 Soil to Groundwater Pathway Analysis

Analysis of the soil to groundwater pathway identified six COPCs. Five of these were common to the
transect and site soils: beta-BHC (Transect 6 and Site L surface soil), dieldrin (Transect 5 and Site I
surface soil), pentachlorophenol (all sites and transects) and selenium (Transect 3 and Sites H and L
surface soil). Benzo(a)anthracene was also identified as a COPC in Transect 4 subsurface soil, and 4-
chloroaniline was also identified as a COPC in Site I surface soil (see Tables 3-3 and 3-4).

_
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In groundwater in the transect areas, dieldrin and beta-BHC were each detected once in a transect
area groundwater sampling location (i.e., locations south of Site L). Both concentrations were below
groundwater screening values. None of the remaining COPCs were detected in groundwater in this
area.

In the site areas, dieldrin and selenium were not identified as COPCs in groundwater. The remaining
soil to groundwater pathway COPCs were not identified as COCs in the risk assessment, i.e., did not
pose direct contact risks that would cause an exceedence of the target risk range or hazard index. In
addition, these soil to groundwater pathway COPCs were identified in surface soil; the shallow depth of
surface soil in these areas is unlikely to serve as a significant concentration source of these COPCs to
groundwater.

Therefore, none of the soil to groundwater COPCs are identified as COCs for this pathway in this risk
assessment.

6.5 Uncertainty Analysis

Within any of the four steps of the human health risk assessment process, assumptions must be made
due to a lack of absolute scientific knowledge. Some of the assumptions are supported by
considerable scientific evidence, while others have less support. Every assumption introduces some
degree of uncertainty into the risk assessment process. Regulatory risk assessment methodology
requires that conservative assumptions be made throughout the risk assessment to ensure that public
health is protected. Therefore, when all of the assumptions are combined, it is much more likely that
risks are overestimated rather than underestimated.

The assumptions that introduce the greatest amount of uncertainty in this risk assessment are
discussed in this section. They are discussed in qualitative terms, because for most of the
assumptions there is not enough information to assign a numerical value to the uncertainty that can be
factored into the calculation of risk.

6.5.1 Selection of Constituents of Potential Concern

In the Hazard Identification step, information on constituents detected at the site is combined with
criteria quantifying their potential toxicity to obtain a subset of constituents for quantitative evaluation in
the risk assessment, the COPCs. The goal is to include in the quantitative portion of the risk
assessment those constituents that are the most toxic, prevalent, environmentally-persistent, and
mobile. The selection of the COPCs forms the basis of the quantitative risk assessment.

Generally in the site characterization phase of the site assessment, knowledge of past and current land
use is used to determine which analytical parameters are analyzed and what analytical methods are
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employed for the detection of constituents in the relevant environmental media at the site. However,
for Sauget Area 1, the knowledge of past and current industrial practices was not used to limit the
analyte list. Instead, the majority of environmental samples were analyzed for a full suite of
constituents including VOCs, SVOCs, metals, cyanide, PCBs, pesticides, herbicides and dioxins, as
detailed in Section 3.1.2.

In the Hazard Identification process, it is assumed that only those constituents detected are actually
present at the site. However, it is possible that constituents not on the analyte list may be present at
the site. Should this be the case, site risks may be underestimated depending on the nature of the
constituents not included in the sample analyses. However, the full suite of USEPA analyte lists were
used and are as inclusive as possible of constituents used in industry that are of potential public health
concern. Therefore, it is unlikely that constituents not included on the analyte list would be present at
the site at concentrations that would pose a risk to public health.

A subset of constituents detected at a site is generally selected for quantitative analysis for several
reasons. Some constituents detected at a site may be naturally occurring and not related to site use.
Other constituents may be present at concentrations that can be assumed with reasonable assurance
not to pose a risk to human health. A review of the results of risk assessments demonstrate that in
most cases risks are attributable only to one or a few constituents, and that many of the constituents
quantitatively evaluated do not contribute significantly to total risk estimates (USEPA, 1993a). The
screening process is conducted to identify the COPCs that may contribute the greatest to potential risk.
The screening process used here is conservative. Although the excluded constituents may pose a
finite level of risk, that risk would contribute negligibly to the total site risk. Therefore, not evaluating
the excluded constituents will not measurably affect the numerical estimates of hazard or risk, and thus
not affect remedial decision-making at the site.

In comparison with the list of constituents analyzed in each environmental sample (approximately 180
analytes), relatively few constituents were detected in transect and site soils, and of these, relatively
few COPCs (a total of seven) were identified for quantitative evaluation in the risk assessment for the
transect soils. The COPCs identified were PAHs, arsenic and dieldrin. PAHs and arsenic were also
identified as COPCs in site soils (a total of 6 constituents were identified as COPCs in site soils). As
discussed in Section 3.3.1.4, the levels of PAHs and arsenic are likely consistent with natural and
anthropogenic background, i.e., the detected concentrations would not be expected to be very different
in other areas of Sauget and Cahokia, or in other areas in the state of Illinois. Dieldrin is a pesticide
that has been in common usage; it was identified as a COPC in a single transect (Transect 5) where it
was detected in 2 of 9 samples, the concentration of only one of these samples exceeded the
screening criteria. The presence of dieldrin may be due to past agricultural practices in the area.
Therefore, these COPCs, although included in the risk assessment, may not necessarily be related to
specific site-related releases.
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6.5.1.1 COPCs for Groundwater Based on TACO Tier I Class I Groundwater
Criteria.

The last table in Appendix U (which presents the comparison of groundwater data to TACO Class I
groundwater criteria) identifies Class I COPCs by groundwater sample location. Comparing the results
to the Class II results, additional Class I COPCs were identified in most locations for which Class II
COPCs occurred. In Site G, between 1 and 3 COPCs were identified in five additional locations. In
Site H, one COPC was identified in one additional location. In Site I, two COPCs were identified in one
additional location. In Site L, one and two COPCs were identified in two additional sampling locations,
respectively. And in residential areas, lead was identified as a COPC in two residential non-potable
use wells and one shallow groundwater sample location. Therefore, the Class I screening results were
not very different from the Class II screening results.

6.5.1.2 Drinking Water Evaluation of Residential Non-Potable Use Wells

Lead was identified as (the only) COPC in two of the non-potable use residential wells (DW-MCDO
and DW-WRIG). No COPCs were identified in the other two non-potable use wells. A drinking water
evaluation of lead was conducted and is presented in Appendix V. The results indicate that well DW-
WRIG could be used as a source of drinking water; however, use of well DW-MCDO as a source of
drinking water would not be appropriate.

6.5.2 Toxicity Assessment

The purpose of the toxicity assessment is to identify the types of adverse health effects a constituent
may potentially cause and to define the relationship between the dose of a constituent and the
likelihood or magnitude of an adverse effect (response). Risk assessment methodologies typically
divide potential health effects of concern into two general categories: effects with a threshold
(noncarcinogenic) and effects assumed to be without a threshold (potentially carcinogenic). Toxicity
assessments for both of these types of effects share many of the same sources of uncertainty. To
compensate for these uncertainties, USEPA has developed the reference doses (RfDs) and cancer
slope factors (CSF) that are biased to overestimate rather than under-estimate human health risks.
Several of the more important sources of uncertainty and the resulting biases are discussed below.

6.5.2.1 Animal-to-Human Extrapolation in Noncarcinogenic Dose-
Response Evaluation

For many constituents, animal studies provide the only reliable information on which to base an
estimate of adverse human health effects. Extrapolation from animals to humans introduces a great
deal of uncertainty into the risk characterization. In most instances, it is not known how differently a
human may react to the constituent compared to the animal species used to test the constituent. If a
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constituent's fate and the mechanisms by which it causes adverse effects are known in both animals
and humans, uncertainty is reduced. When the fate and mechanism for the constituent are unknown,
uncertainty increases.

The procedures used to extrapolate from animals to humans involve conservative assumptions and
incorporate uncertainty factors such that overestimation of effects in humans is more likely than
underestimation. When data are available from several species, the lowest dose that elicits effects in
the most sensitive species is used for the calculation of the reference dose (RfD). To this dose are
applied uncertainty factors, generally of 1 to 10 each, to account for intraspecies variability,
interspecies variability, study duration, and/or extrapolation of a low effect level to a no effect level.
Thus, most reference doses used in risk assessment are 100- to 10,000-fold lower than the lowest
effect level found in laboratory animals.

Nevertheless, because the fate of a constituent can differ in animals and humans, it is possible that
animal experiments will not reveal an adverse effect that would manifest itself in humans. This can
result in an underestimation of the effects in humans. The opposite may also be true: effects observed
in animals may not be observed in humans, resulting in an overestimation of potential adverse human
health effects.

6.5.2.2 Evaluation of Carcinogenic Dose-Response

Significant uncertainties exist in estimating dose-response relationships for potential carcinogens.
These are due to experimental and epidemiologic variability, as well as uncertainty in extrapolating
both from animals to humans and from high to low doses. Three major issues affect the validity of
toxicity assessments used to estimate potential excess lifetime cancer risks: (1) the selection of a
study (i.e., data set, animal species, matrix the constituent is administered in) upon which to base
the calculations, (2) the conversion of the animal dose used to an equivalent human dose, and (3)
the mathematical model used to extrapolate from experimental observations at high doses to the
very low doses potentially encountered at the site.

Study Selection

Study selection involves the identification of a data set (experimental species and specific study) that
provides sufficient, well-documented dose-response information to enable the derivation of a valid
cancer slope factor (CSF). Human data (e.g., from epidemiological studies) are preferable to animal
data, although adequate human data sets are relatively uncommon. Therefore, it is often necessary to
seek dose-response information from a laboratory species, ideally one that biologically resembles
humans (e.g., with respect to metabolism, physiology, and pharmacokinetics), and where the route of
administration is similar to the expected mode of human exposure (e.g., inhalation and ingestion).
When multiple valid studies are available, the USEPA generally bases CSFs on the one study and site
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that show the most significant increase in tumor incidence with increasing dose. In some cases this
selection is done in spite of significant decreases with increasing dose of tumor incidence in other
organs and total tumor incidence. Consequently, the current study selection criteria are likely to lead to
overestimation of potential cancer risks in humans.

Interspecies Dose Conversion

The USEPA derivation of human equivalent doses by conversion of doses administered to
experimental animals requires the assumption that humans and animals are equally sensitive to the
toxic effects of a substance, if the same dose per unit body surface area is absorbed by each species.
Although such an assumption may hold for direct-acting genotoxicants, it is not necessarily applicable
to many indirect acting carcinogens and likely overestimates potential risk by a factor of 6 to 12
depending on the study species (USEPA, 1992e). Further assumptions for dose conversions involve
standardized scaling factors to account for differences between humans and experimental animals
with respect to life span, body size, breathing rates, and other physiological parameters. In addition,
evaluation of risks associated with one route of administration (e.g., inhalation) when tests in animals
involve a different route (e.g., ingestion) requires additional assumptions with corresponding additional
uncertainties. Although USEPA has formally changed its default position for scaling animal data to
humans from a per surface area to a per body weight basis (USEPA, 1992e), changes to existing CSF
will only be made when the USEPA commits to a formal review of a constituent's dose-response
profile, and as of this writing, few have been incorporated.

High-to-Low Dose Extrapolation

The concentration of constituents to which people are potentially exposed at industrial sites is usually
much lower than the levels used in the studies from which dose-response relationships are developed.
Estimating potential health effects at such sites, therefore, requires the use of models that allow
extrapolation of health effects from high experimental doses in animals to low environmental doses.
These models are generally statistical in character and have little or no biological basis. Thus the use
of a model for dose extrapolation introduces uncertainty in the dose-response estimate. In addition,
these models contain assumptions that may also introduce a large amount of uncertainty. Generally
the models have been developed to err on the side of over-estimating rather than under-estimating
potential health risks.

The USEPA CSFs are derived using the upper 95% confidence limit of the slope predicted by the
linearized multi-stage (IMS) model used to extrapolate low dose risk from high dose experimental
data. USEPA recognizes that this method produces very conservative risk estimates, and that other
mathematical models exist. USEPA states that the upper-bound estimate generated by the LMS
model leads to a plausible upper limit to the risk that is consistent with some of the proposed
mechanisms of carcinogenesis. The true risk, however, is unknown and may be as low as zero. The
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IMS model is very conservative as it assumes strict linearity between the lowest dose that produced
an effect and zero dose. However, the body has many mechanisms to detoxify constituents, especially
at low doses, and many mechanisms to repair damages if they should occur. Therefore, many
scientists believe that most constituents can cause cancer only above a "threshold" dose. This
phenomenon of a threshold for carcinogenic activity has recently been demonstrated for chloroform (as
reviewed in Bradley, 1996).

An established policy does not yet exist for using "most likely" or "best" estimates of risk within the
range of uncertainty defined by the upper- and lower-limit estimates defined by the models. USEPA
has published a draft version of its cancer guidelines (USEPA, 1996c). These draft guidelines allow for
much greater use of mechanistic data, however, the guidelines have not yet been finalized and it will
take time before USEPA can apply the new methodology to existing CSF.

6.5.3 Exposure Assessment

Exposure assessment consists of three basic steps: 1) development of exposure scenarios, (2)
estimation of exposure point concentrations, and 3) estimation of human dose.

Exposure Scenarios

Exposure scenarios in a risk assessment are selected to be representative of potential exposures to
COPCs in media that may be experienced by human receptors based on current and reasonably
foreseeable land use. These exposure scenarios are developed for a hypothetical receptor, but one
that would represent the reasonable maximal exposure (RME) scenario for the site. Therefore,
exposure levels are assumed for these receptors, i.e., residential, commercial/industrial,
recreational, that are much greater than expected to occur in an actual population. The use of the
most likely exposure (MLE) scenarios provides an estimate of exposures more likely to represent
average exposures. The MLE risk estimates are used to put the RME risk estimates into context.

Estimation of Exposure Point Concentrations

Sample Statistics. Exposure to COPCs at the site is best estimated by the use of the arithmetic mean
concentration of a COPC in each medium. Because of the uncertainty associated with estimating the
true average concentration at a site, the USEPA has required the use of the 95% UCL on the
arithmetic mean as the exposure point concentration (EPC) (USEPA, 1992a). Therefore, this is a very
conservative estimate of the true arithmetic mean. RME EPCs in this risk assessment represent the
lower of the maximum detected concentration or the 95% UCL on the mean (USEPA, 1992a). The
appropriate UCL is selected based on the results of a Shapiro-Wilk Test for Normality, the results of
which indicate whether a data set is more likely to be normally or lognormally distributed. Uncertainty
can arise if the test results show the data set to be normally distributed when it is actually lognormally
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distributed, or vice-versa. This source of uncertainty, however, would not lead to large differences in
the calculated dose for a given receptor, based on a comparison of the two UCL values calculated for
this risk assessment. Again to provide context, the MLE calculations have used the arithmetic mean
concentration, not the upper bound, as the EPC.

Sample Location. In addition, the data used to calculate the EPCs are assumed to be representative of
general site conditions. Sample locations in the sites and transects were identified to be as
representative of site conditions as possible.

Environmental Degradation. Finally, it is assumed that the EPCs calculated in the risk assessment
based on current site conditions remain constant for the assumed exposure duration - for an industrial
or residential scenario this is a period of 25 to 30 years. However, it is well known in the scientific
community that constituents in the environment are subject to natural attenuation and biodegradation
processes. Organic constituents are naturally degraded in the environment by a variety of processes
(i.e., photodegradation, microbial activity, hydrolysis, etc.). USEPA has recognized the validity and
utility of natural attenuation and biodegradation as a remedial option and has recently published
guidance for its site-specific implementation (USEPA, 1997d). Environmental half-lives vary for
specific constituents based on environmental conditions (i.e., presence of bacteria, pH, exposures to
sunlight and oxygen), and there are respected literature sources of such information. However,
environmental degradation is not typically accounted for in the calculation of risks for the site. This has
likely resulted in an over-estimation of site risks.

Calculated EPCs. Models were used to calculate the concentration of a volatile constituent in air
based on its concentration in groundwater. Models were used to predict indoor air concentrations,
outdoor air concentrations, and excavation trench air concentrations. Although assumptions are made
about constituent behavior in each of these models, the assumptions used are conservative in that
they tend to result in over-predictions rather than under-predictions of air concentrations.

Exposure Assumptions

When estimating potential human doses (i.e., intakes) from potential exposure to various media
containing COPCs, several assumptions are made. Uncertainty may exist, for example, in
assumptions concerning rates of ingestion, frequency and duration of exposure, and bioavailability of
the constituents in the medium. Typically, when limited information is available to establish these
assumptions, a conservative (i.e., health-protective) estimate of potential exposure is employed.
Default exposure assumptions recommended by the USEPA are intended to be conservative and
representative of an individual who consistently and frequently contacts environmental media at a site,
a scenario that rarely occurs. Most individuals will contact media at non-site locations, while the risk
assessment assumes that all exposure to environmental media will occur at the site. Moreover, it is
often assumed that contact with environmental media occurs in the areas having the highest
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constituent concentrations for the entire exposure frequency/duration used in the risk assessment, due
to both statistical handling of the data and the original sampling plan.

The assumptions regarding exposure frequency and duration are very conservative. For example,
while the agency default for working tenure is 25 years, the average occupational tenure for an
industrial/commercial worker is 4.2 years. The use of conservative assumptions is likely to lead to an
overestimate of potential risk.

A meteorological factor was used in the risk assessment to account for the number of days when direct
contact with soil or intrusive activities will not occur for receptors during inclement weather, i.e., when it
is raining or snowing, when the ground is wet or frozen, or when snow or ice (32 degrees F) are
covering the ground. This is not to say that workers or residents would not be outdoors on such days,
only that the soil would not be available for significant contact either because it is wet or frozen. Thus,
the exposure frequency was adjusted for these site-specific meteorological conditions. A
meteorological factor of 24% was calculated (see Section 5.4.3). The meteorological factor was
applied only to the resident and outdoor industrial worker receptors (not to the indoor industrial worker,
construction worker, trespassing teen, recreational teen or recreational fisher receptors). A review of
the RME and MLE risk and hazard estimates for these receptors indicates that if a meteorological
factor was not used in the risk assessment, all risks that are within the target risk range would remain
within the target risk range, and all hazards that are below the target of one would remain below the
target. Therefore, the conclusions and recommended response actions would not change based on
the use of the meteorological factor.

Another conservative assumption used in the risk assessment has been the use of an adult produce
consumption rate of 454 g per day, which is equivalent to 1 pound of homegrown produce per day.
This value was obtained from the EFH (USEPA, 1997a), and represents an upper bound ingestion
rate, especially considering that this rate applies to a year long (365 day per year) exposure. The
methodology for evaluating the residential produce consumption pathway was obtained from a USEPA
protocol (USEPA, 1998d). In this protocol, a 25% adjustment factor has been applied to the ingestion
factor obtained from the EFH to represent the homegrown produce ingestion, an indication that the
ingestion rates provided in the EFH are very high. Therefore, the produce consumption rates used in
the Sauget Area 1 risk assessment are very conservative and likely overestimate risk via this pathway.

6.5.4 Risk Characterization

The potential risk of adverse human health effects is characterized based on estimated potential
exposures and potential dose-response relationships. Three areas of uncertainty are introduced in this
phase of the risk assessment: the evaluation of potential exposure to multiple constituents, the
combination of upper-bound exposure estimates with upper-bound toxicity estimates, and the risk to
sensitive populations.
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6.5.5 Risk from Multiple Constituents

Once potential exposure to and potential risk from each COPC is estimated, the total upper-bound
potential risk posed by the site is determined by combining the estimated potential health risk from
each of the COPC. Presently, potential carcinogenic effects are added unless evidence exists
indicating that the COPC interact synergistically (a combined effect that is greater than a simple
addition of potential individual effects) or antagonistically (a combined effect that is less than a simple
addition of potential individual effects) with each other. For most combinations of constituents, little if
any evidence of interaction is available. Therefore, additivity is assumed. Although the IEPA TACO
program provides a listing of groups of constituents that are considered to be additive in their
carcinogenic potential, the USEPA approach of assuming additivity across all constituents was used in
this risk assessment.

For noncarcinogenic effects, the Hazard Index (HI) should only be summed for constituents that have
the same or similar toxic endpoints (USEPA, 1989a). The toxic endpoint is defined as the most
sensitive noncarcinogenic health effect used to derive the RfD or other suitable toxicity value (USEPA,
1989a). Again, there is little evidence to suggest whether those COPCs associated with a common
toxicity endpoint are additive, synergistic, antagonistic, or independent in terms of mechanism of
action. Whether assuming additivity leads to an underestimation or overestimation of risk is unknown.

Combination of Several Upper-Bound Assumptions

Generally, the goal of a risk assessment is to estimate an upper-bound, but reasonable, potential
exposure and risk. Most of the assumptions about exposure and toxicity used in this evaluation are
representative of statistical upper-bounds or even maxima for each parameter. The result of
combining several such upper-bound assumptions is that the final estimate of potential exposure or
potential risk is extremely conservative (health-protective).

This is best illustrated by a simple example. Assume that potential risk depends upon three variables
(soil consumption rate, COPC concentration in soil and CSF). The mean, upper 95% bound and
maximum are available for each variable.

One way to generate a conservative estimate of potential risk is to multiply the upper 95% bounds of
the three parameters in this example. Doing so assumes that the 5% of the people who are most
sensitive to the potential carcinogenic effects of a COPC will also ingest soil at a rate that exceeds the
rate for 95% of the population, and that all the soil these people eat will have a compound
concentration that exceeds the concentration in 95% of the soil on site. The consequence of these
assumptions is that the estimated potential risk is representative of 0.0125% of the population (0.05 x
0.05 x 0.05 = 0.000125 x 100 = 0.0125%). Put another way, these assumptions overestimate risks for
9,999 out 10,000 people, or 99.99% of the population. Thus, the majority of people will have a much
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lower level of potential risk. The very conservative nature of the potential risks estimated by the risk
assessment process is not generally recognized. In reality, the estimates are more conservative than
outlined above, because usually more than three upper 95% assumptions are used to estimate
potential risk(s).

Alternatively, if a single upper 95% assumption of the cancer slope factor is combined with average
(50th percentile) assumptions for soil concentration and soil ingestion rate, the resulting estimates of
potential risk still overpredict risk for 99% of the potentially exposed population. This is a conservative
and health protective approach that substantially overestimates the "average" level and even the
reasonable maximum level of potential risk.

The risk assessment approach used here employed upper 95% bounds or maxima for most RME
exposure and toxicity assumptions. Thus, it produces estimates of potential risk two to three orders of
magnitude greater than the risk experienced by the average member of the potentially exposed
populations. The MLE scenarios have used average estimates of exposure where possible, but still
use the conservative toxicity values, thus even the MLE risk estimates are likely to overestimate total
risk.

6.5.6 Risk to Sensitive Populations

The health risks estimated in the risk characterization generally apply to the receptors whose activities
and locations were described in the exposure assessment. Some people will always be more
sensitive than the average person and, therefore, will be at greater risk. Dose-response values used
to calculate risk, however, are frequently derived to account for additional sensitivity of subpopulations
(e.g., the uncertainty factor of 10 used to account for intraspecies differences). Therefore, it is unlikely
that this source of uncertainty contributes significantly to the overall uncertainty of the risk assessment.

6.5.7 Summary of Sources of Uncertainty in Human Health Risk Assessment

The large number of assumptions made in the risk characterization introduces uncertainty in the
results. While this could potentially lead to underestimates of potential risk, the use of numerous
conservative (i.e., protective of human health) assumptions, as was done here, results in
overestimates of potential risks. Any one person's potential exposure and subsequent risk are
influenced by all the parameters mentioned above and will vary on a case-by-case basis. Despite
inevitable uncertainties associated with the steps used to derive potential risks, the use of numerous
health-protective assumptions will most likely lead to a very large overestimate of potential risks from
the site. Moreover, when evaluating risk assessment results, it is important to put the risks into
perspective. For example, the background rate of cancer in the US is approximately 2,500 for a
population of 10,000 people (Landis, et al., 1998). The results of the risk assessment must be
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carefully interpreted considering the uncertainty and conservatism associated with the analysis,
especially where site management decisions are made.
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TABLE 6-1
TOTAL POTENTIAL CARCINOGENIC RISK
INDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

SlteG
Groundwater

Inhalation Risk

NC
NC

6.82E-07
NC
NC
NC
NC

1 .69E-08
NC

4.24E-08
8.06E-08

Total || 8.22E-07

SiteH
Groundwater

Inhalation Risk

5.26E-09
NC

4.24E-07
NC

4.49E-07
NC
NC
NC
NC

1 .08E-08
NC

8.89E-07

Sitel
Groundwater

Inhalation Risk

NC
NC

1 .37E-07
NC
NC
NC
NC
NC
NC

3.78E-08
1 .90E-06
2.08E-06

SiteL
Groundwater

Inhalation Risk

NC
NC

8.20E-09
NC

7.94E-08
NC
NC
NC
NC
NC
NC

8.76E-08

Notes:
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.

RME indoor summary.xls\c
December 29, 2000
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TABLE 6-2
TOTAL POTENTIAL HAZARD INDEX
INDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Total HI

IMMifflMMHI

NC
2.30E-03
1 .46E-01
2.96E-02

NC
NC

1 .48E-02
2.08E-04
5.16E-03

NC
5.13E-04

1 .98E-01

BiBiiiBHBHi• " ' ^— ^^^

NC
NC

9.06E-02
3.09E-02
2.75E-01
4.34E-04
1 .69E-02

NC
NC
NC
NC

4.14E-01

•̂ ^̂ ^MHJlm
MKiHjffî %M|j|ttj|||j|

NC
NC

2.93E-02
5.94E-02

NC
NC
NC
NC
NC
NC

1.21E-02
1.01E-01

IB
•unnginffin aSjjgggggggjgjgggjjggl ggggj

NC
NC

1 .75E-03
NC

4.86E-02
NC
NC
NC
NC
NC
NC

5.04E-02

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.

RME indoor summary.xls\NC
June 1,2001

Revision 1



TABLE 6-3
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

1 ,1 ,2,2-Tetrachtoroethane
4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Chlorooenzene
Chtorofomi
Copper
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichtoroethene
Vinyl chtoride
Zinc
Total

Transect 3 || Transact 4
Surface Soil

Ing/Derm.

NC

NC
NC
NC
NC

798E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

798E-08

Inhalation

NC
NC
NC
NC
NC

2.32E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

232E-11

Total | Surface Soil | Total

NC
NC
NC
NC
NC

7.98E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.98E-08

NC
NC
NC
NC
NC

1 .07E-06
NC
NC
NC
NC

7.06E-O8
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.15E-06

NC
NC
NC
NC
NC

3.12E-10
NC
NC
NC
NC

2.05E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.32E-10

NC
NC
NC
NC
NC

1 .07E-06
NC
NC
NC
NC

7.06E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.15E-06

Transect 6 || Transect 7
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC

1.11E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.11E-06

Inhalation

NC
NC
NC
NC
NC

321E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.21 E-10

Total II Surface Soil I Total

NC
NC
NC
NC
NC

1.11E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.11E-06

NC
NC

8.99E-07
NC
NC

6.45E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .54E-06

NC
NC

6.45E-09
NC
NC

1 87E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.64E-09

NC
NC

9.06E-07
NC
NC

6.45E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.5SE-06

Notes:
Ing/Derm - Ingestion/Dermal Contact.
NC - Not Calculated, no dose-response value or
not a constituent ot potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.

RME outdoor worker summary xls\c
December 29, 2000
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TABLE 6-3
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent

1 ,1 ,2,2-Tetrachtoroethane
4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)anttiracene
Benzo(a)pyrene
Benzo(b)fluoranthene
^hlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
DiekJrin
Ethylbenzene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3.7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride
Zinc
Total

SitoG
Groundwater

Inhalation Risk

NC

NC
NC

3.66E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .02E-09
NC
NC
NC

347E-09
1 20E-08

NC
5.32E-08

SlteH
Surface Soil

Ing/Derm.

NC
NC

3.84E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .47E-O5
3.57E-07

NC
NC
NC

1 .89E-05

Inhalation

NC
NC

4 13E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.40E-09
1 31E-10

NC
NC
NC

4.99E-08

Groundwater
Inhalation

1 .73E-09
NC
NC

3.66E-OB
NC
NC
NC
NC

452E-08
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC

1 .43E-09
NC
NC

8.50E-08

Total
Rl«k

1 .73E-09
NC

388E-06
366E-08

NC
NC
NC
NC

452E-08
NC
NC
NC
NC
NC
NC
NC
NC

1 .47E-OS
3.57E-07
1 .43E-09

NC
NC

1.90E-05

Sltel
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC

6.75E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.35E-04
2.85E-05

NC
NC
NC

1.65E-04

Inhalation

NC

NC
NC
NC
NC

384E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .01 E-07
1.37E-08

NC
NC
NC

1.15E-07

Groundwater
Inhalation

NC
NC
NC

314E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.31E-08
1 .20E-06

NC
1 .25E-06

Total
Rlak

NC
NC
NC

3.14E-08
NC

676E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.36E-04
2.B5E-O5
1.31E-08
1 .20E-06

NC

1.66E-04

SitaL
Surface Soil

Ing/Derm.

NC
NC

2.22E-06
NC
NC

215E-06
NC
NC
NC
NC

3.99E-07
NC
NC
NC
NC
NC
NC
NC

2.51 E-07
NC
NC
NC

5.02E-06

Inhalation

NC
NC

1 59E-08
NC
NC

6.23E-10
NC
NC
NC
NC

1.16E-10
NC
NC
NC
NC
NC
NC
NC

6.15E-11
NC
NC
NC

1 .67E-O8

Groundwater
Inhalation

NC
NC
NC

2.62E-10
NC
NC
NC
NC

2.53E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.79E-09

Total
Risk

NC
NC

224E-06
2.62E-10

NC
2.15E-06

NC
NC

253E-09
NC

3.99E-07
NC
NC
NC
NC
NC
NC
NC

2.51 E-07

NC
NC
NC

5.04E-06

Notes:
Ing/Derm - IngestiorVDermal Contact
NC - Not Calculated, no dose-response value or
not a constituent of potential concern in this
area/medium
RME - Reasonable Maximum Exposure.

RME outdoor worker summary.xls\c
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TABLE 6-4
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
3enzo(b)fluoranthene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride
Zinc

Transect 3
Surface Soil

Ing/Derm.
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total HI || NC

Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Total
HO
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 4
Surface Soil

Ing/Derm. | Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NCj NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HO
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 6
Surface Soil

Ing/Derm. | Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC H NC ^

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HO
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 7
Surface Soil

Ing/Derm. | Inhalation
NC
NC

5.59E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC JL5.59E-03

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HO
NC
NC

5.59E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC 1 5.59E-03

Notes:
Ing/Derm - IngestiorVDermal Contact.
HI - Hazard Index.
HO - Hazard Quotient.
NC - Not Calculated, no dose-response value or
not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-4
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
3enzo(a)anthracene
Benzo(a)pyrene
3enzo(b)tluoranthene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
ndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride
Zinc
Total HI

SiteG
Ground water
Inhalation HQ

NC
3.96E-05

NC
7.84E-03

NC
NC
NC

1 .58E-03
NC
NC
NC
NC
NC
NC

7.66E-04
1 .25E-05
2.84E-04

NC
NC
NC

7.66E-05
NC

SiteH
Surface Soil

Ing/Derm.
NC
NC

2.39E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.50E-02
NC
NC
NC

1.06E-02 H 4.89E-02

Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Groundwater
Inhalation

NC
NC
NC

7.84E-03
NC
NC
NC

2.67E-03
2.77E-02

NC
NC
NC

3.99E-05
NC

1 .44E-03

NC
NC
NC
NC
NC
NC
NC

Total
HQ
NC
NC

2.39E-02
7.84E-03

NC
NC
NC

2.67E-03
2.77E-0!

NC
NC
NC

3.99E-05
NC

1 .44E-0;
NC
NC
NC

2.50E-02
NC
NC
NC

Site 1 || Site L
Surface Soil

Ing/Derm.
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.31E-01
NC
NC
NC
NC
NC
NC
NC
NC

1 .99E+00
NC
NC
NC

3.97E-02 |8.85E-02|| 2.12E+00

Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Groundwater
Inhalation

NC
NC
NC

6.72E-03
NC
NC
NC

1 .35E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.66E-03
NC

2.79E-02

Total II Surface Soil
HQ || Ing/Derm. | Inhalation
NC
NC
NC

6.72E-03
NC
NC
NC

1 .35E-02
NC

1.31E-01
NC
NC
NC
NC
NC
NC
NC
NC

1 .99E+00
NC

7.66E-03
NC

NC
NC

1.38E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .76E-02
NC
NC
NC

2.15E+00|| 3.14E-02

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Groundwater
Inhalation

NC
NC
NC

5.60E-05
NC
NC
NC
NC

1 .55E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.61E-03

Total
HQ

NC
NC

1.38E-02
5.60E-05

NC
NC
NC
NC

1 .55E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .76E-02
NC
NC
NC

3.30E-02

Notes:
Ing/Derm - Ingestion/Dermal Contact.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or
not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-5
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 3

II Transects || Transect 4 || Transects
Surface Soil

Constituent || Ing/Derm. Inhalation

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
3enzo(k)Huoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
3ibenzo(a,h)anthracene
Jieldrm
Ethylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7.8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc
Total Risk

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .77E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.77E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.16E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total II Surface Soil
Risk || Ing/Derm. Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.79E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.16E-11 1.79E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.02E-09
2.38E-08
2.25E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC

3.54E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.91E-11
2.91E-10
2.75E-11

NC
NC
NC
NC
NC
NC
NC
NC
NC

4.33E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.36E-08 4.11E-10

Total || Surface Soil
Risk || Ing/Derm. ] Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.06E-09
241E-08
2.27E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC

358E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.40E-08

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.45E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.00E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.45E-08 3.00E-10

Total
Risk

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

248E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

248E-08

Notes:
ing/derm - Ingestion/Dermal.
NC • Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-5
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 3

Constituent

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dtehlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichtorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc
Total Risk

Transect? |[ Site G || Site H
Surface Soil

Ing/Derm. Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .54E-08
NC
NC

1 .43E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

297E-08

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.03E-09
NC
NC

1.75E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total II Groundwiter
Risk |[ Ing/Derm. Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.14E-08
NC
NC

1 .45E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.21 E-09 |359E-08

NC
8.06E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.98E-09
NC
NC

1 64E-08
NC
NC
NC
NC

7.06E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.73E-07
NC

272E-09
NC

8.89E-06
NC

2.40E-10
NC

1 .62E-09
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 78E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .83E-09
NC
NC
NC

3.51E-08
NC

4.46E-09
NC

9.90E-06 219E-07

Total || Surface Soil
Risk || Ing/Derm. | Inhalation

NC
806E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.98E-09
NC
NC

1 .94E-07
NC
NC
NC
NC

7.06E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

973E-07
NC

4.56E-09
NC

889E-06
NC

3.54E-08
NC

6.08E-09
NC

1.01E-05

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.58E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.56E-07
737E-09

NC
NC
NC
NC

430E-07

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.58E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.23E-09
8 16E-11

NC
NC
NC
NC

Groundwater
Ing/Derm

1.57E-10
2.69E-08

NC
2.59E-09

NC
NC
NC
NC
NC
NC
NC
NC

345E-10
NC

1 .93E-08
1 62E-08

NC
NC
NC
NC
NC
NC

5.26E-11
NC

1 68E-10
NC
NC
NC
NC
NC
NC
NC

3.1 IE-09
NC
NC
NC
NC
NC
NC

2.42E-06
NC
NC
NC

2.26E-07
NC

593E-11
NC
NC
NC

3.11E-08 271E-06

Inhalation

1 .27E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 75E-07
NC
NC
NC
NC
NC
NC
NC
NC

1 38E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.69E-09
NC
NC
NC

335E-07

Total
Risk

1 29E-08
269E-08

NC
259E-09

NC
NC
NC
NC
NC
NC
NC
NC

345E-10
NC

1. HE-07
1.91E-07

NC
NC
NC
NC
NC
NC

5.26E-11
NC

1.39E-07
NC
NC
NC
NC
NC
NC
NC

3. 11 E-09
NC
NC
NC
NC
NC
NC

2.42E-06
NC
NC
NC

5.87E-07
7.45E-09
875E-09

NC
NC
NC

3.51E-06

Notes:
ing/derm - Ingestion/Dermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-5
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3 of 3

Constituent

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2.4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nilroaniline
alpha-BHC
Antimony
Arsenic
Benzene
3enzo(a)anthracene
3enzo(a)pyrene
3enzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Oieldrin
Ethylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
'etrachloroethene

Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc
Total Risk

Sitel
Surface Soli

Ing/Derm

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.50E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.29E-06
5.88E-07

NC
NC
NC
NC

3.89E-06

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.83E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.83E-08
6.51E-09

NC
NC
NC
NC

Groundwaler
Ing/Derm

NC
1.09E-07

NC
NC
NC
NC
NC
NC

5.62E-10
NC
NC
NC

1.24E-09
NC
NC

4.68E-09
NC
NC
NC

3.27E-10
9.80E-11

NC
1 49E-10

NC
NC
NC
NC
NC
NC
NC
NC

4.37E-10
1.98E-09

NC
NC
NC
NC
NC
NC

1.22E-07
NC
NC
NC

4.55E-06
286E-08
1.08E-10

NC
2.38E-08

NC

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.06E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .58E-08
NC

659E-08
NC

Total
Risk

NC
1.09E-07

NC
NC
NC
NC
NC
NC

5.62E-10
NC
NC
NC

1 .24E-09
NC
NC

5.53E-08
NC

1 .52E-08
NC

3.27E-10
9.80E-11

NC
1.49E-10

NC
NC
NC
NC
NC
NC
NC
NC

4.37E-10
1 .98E-09

NC
NC
NC
NC
NC
NC

1 .22E-07
NC
NC
NC

7.89E-06
6.23E-07
1 .59E-08

NC
8.97E-08

NC

5.50E-08 484E-06 1.32E-07 |892E-06

SlteL
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.80E-08
NC
NC

4.76E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.85E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.19E-09
NC
NC
NC
NC

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .49E-08
NC
NC

5.82E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.08E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.74E-11
NC
NC
NC
NC

Groundwater
Ing/Derm. Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

200E-07
5.70E-10

NC
NC
NC
NC
NC
NC
NC
NC

9.00E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.97E-08 1 56E-08 2.00E-07

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.10E-09
NC
NC
NC
NC
NC
NC
NC
NC

495E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.36E-08

Total
Risk

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.53E-07
467E-09

NC
482E-08

NC
NC
NC
NC
NC
NC

496E-08
NC
NC
NC

8.96E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.24E-09
NC
NC
NC
NC

3.69E-07

Notes:
ing/derm - Ingestion/Dermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-6
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND HI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 3

Constituent

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chtorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
3enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chtorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Dieldrin
ithylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEO
Total PCBs
Trtehtoroethene
Vanadium
Vinyl chloride
Zinc
Total HI

Transect 3
Surface Soil

Ing/Derm

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Total
HO

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Transect 4
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Transect 6
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Notes:
HI - Hazard Index.
HQ - Hazard Quotient
ing/derm - Ingestion/Dermal
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium
RME - Reasonable Maximum Exposure.
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TABLE 6-6
TOTAL POTENTIAL HAZARD INDEX

INSTRUCTION WORKER - RME
AUGET AREA 1 - EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 3

Constituent

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
""hloroform
<s/Trans-1 ,2-Dichloroethene

Copper
delta-BHC
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1 .2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc
Total HI

Transect 7
Surface Soil

Ing/Derm

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.39E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

239E-03

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.39E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

SlteG
Groundwater

Ing/Derm

NC
7.84E-04
8.13E-05

NC
1 .28E-02
6.86E-04

NC
2.40E-04

NC
2.10E-02
3.02E-05

NC
NC
NC
NC

2.56E-02
NC
NC
NC
NC
NC
NC
NC

4.55E-03
NC
NC
NC

4.41E-04
NC
NC
NC
NC
NC
NC
NC

6.50E-05
3.82E-03

NC
NC

1 .89E-02
7.31 E-05
3.67E-04
8.61 E-04

NC
NC

2.54E-04
6.36E-05
5.24E-05

NC

.39E-03|| 9 06E-02

Notes:

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.55E-02
NC
NC
NC
NC

9.50E-01
NC
NC
NC
NC
NC
NC
NC

3.37E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.93E-01
NC
NC
NC
NC

5.63E-04
3.08E-02

NC
NC
NC
NC

7.10E-04
NC

2.40E+00

Total
HQ

NC
7.84E-04
8.13E-05

NC
1.28E-02
6.86E-04

NC
2.40E-04

NC
2 10E-02
8.55E-02

NC
NC

SlteH
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC I NC
NC | 1.02E-02

9.76E-01
NC
NC
NC
NC
NC
NC
NC

3.41 E-01
NC
NC
NC

4. 41 E-04

NC
NC
NC
NC
NC
NC
NC

650E-05
9.97E-01

NC
NC

1.89E-02
7.31 E-05
9.29E-04
3.16E-02

NC
NC

2.54E-04
6.36E-05
762E-04

NC

2.49E+OC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 29E-02
NC
NC
NC
NC

2.31E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Groundwater
Ing/Derm.

9 15E-07
2.61 E-03

NC
NC

1.32E-03
NC
NC
NC
NC

2.20E-03
NC
NC
NC

2.94E-04
3. 01 E-03
252E-02

NC
NC
NC
NC
NC
NC
NC

5.14E-03
1 92 E-04

NC
NC
NC
NC
NC

592E-04
NC

1.84E-03
NC
NC
NC

3.83E-03
NC

4.16E-04
4.70E-02
1.60E-06

NC
NC
NC
NC

629E-05
NC
NC
NC

9.37E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.35E-01
NC
NC
NC
NC
NC
NC
NC

3.80E-01
2.12E+00

NC
NC
NC
NC
NC

229E-03
NC
NC
NC
NC
NC

9.95E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.43E+00

Total
HQ

9.15E-07
2. 61 E-03

NC
NC

1.32E-03
NC
NC
NC
NC

2.20E-03
NC
NC
NC

2.94E-04
1 .32E-02
9.60E-01

NC
NC
NC
NC
NC
NC
NC

3.85E-01
2.12E+00

NC
NC
NC
NC
NC

2.89E-03
NC

1.84E-03
NC
NC
NC

999E-01
NC

4 16E-04
4.70E-02
1.60E-06

NC
NC
NC

1.29E-02
6.29E-05

NC
NC
NC

4.55E+00

HI - Hazard Index.
HQ • Hazard Quotient
ing/derm - Ingestion/Oermal
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this

•saAtiedium
/IE - Reasonable Maximum Exposure.
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TABLE 6-6
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3 of 3

Constituent

1 .1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2 ,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-penlanone
4-Nitroanilme
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
3enzo(k)fluoranthene
beta-BHC
Cadmium
Carfaazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a.h)anthracene
Dieldrin
Ethylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichtofoethene
Vanadium
Vinyl chloride
Zinc
Total HI

Site)
Surface Soil

Ing/Derm

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.57E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .03E+00
NC
NC
NC
NC

08E+00

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Groundwater
Ing/Derm

NC
1.06E-02

NC
NC
NC
NC
NC
NC
NC

3.40E-03
NC
NC
NC
NC
NC

7.28E-03
NC
NC
NC
NC
NC

1.27E-03
NC

7.91 E-03
NC

4.28E-04
NC
NC
NC
NC
NC

1.36E-05
1.17E-03

NC
NC
NC
NC

4.84E-04
NC

2.37E-03
NC
NC
NC
NC

5.01 E-02
1.14E-04

NC
7.73E-04
1.01E-04

860E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.71E-01
NC
NC
NC
NC
NC
NC
NC

5.85E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .05E-02
NC

8.66E-01

Total
HQ

NC
1.06E-0

NC
NC
NC
NC
NC
NC
NC

3.40E-03
NC
NC
NC
NC
NC

2.78E-01
NC
NC
NC
NC
NC

1.27E-03
NC

5.93E-01
NC

4.28E-04
5.S7E-02

NC
NC
NC
NC

1 .36E-05
1 17E-03

NC
NC
NC
NC

4.84E-04
NC

2.37E-03
NC
NC
NC
NC

.08E+00
.14E-04

NC
.13E-02
.01E-04

.04E+OC

SlteL
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.92E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.08E-03
NC
NC
NC
NC

1 .50E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Groundwater
Ing/Derm.

NC
NC
NC
NC

277E-04
NC
NC
NC
NC

1 41E-04
NC
NC
NC
NC

3.10E-02
8.86E-04

NC
NC
NC
NC
NC
NC
NC
NC

1.03E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6 70E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9. 94 E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.19E-02
NC
NC
NC
NC
NC
NC
NC
NC

7.58E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.80E-01

Total
HQ

NC
NC
NC
NC

277E-04
NC
NC
NC
NC

1.41E-04
NC
NC
NC
NC

3.70E-02
2.28E-02

NC
NC
NC
NC
NC
NC
NC
NC

7.58E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.70E-02
NC
NC
NC
NC
NC
NC

9.08E-03
NC
NC
NC
NC

8.95E-01

Notes:
HI - Hazard Index.
HQ - Hazard Quotient
ing/derm - Ingestion/Dermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-7
TOTAL POTENTIAL CARCINOGENIC RISK
TRESPASSING TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
3enzo(a)pyrene
Chlorobenzene
Chloroform
Copper
Dibenzo(a.h)anthracene
Ethyl benzene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride
Total Risk

SiteG
Groundwater

Inhalation Risk

NC
NC
NC

6.16E-10
NC
NC
NC
NC
NC
NC
NC

1.71E-11
NC
NC
NC

5.83E-11
2.02E-10

SiteH
Surface Soil

Ing/Derm. | Inhalation

NC
NC

6.88E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.49E-06
6.22E-08

NC
NC

8.94E-10 || 3.24E-06

NC
NC

6.95E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.41E-10
2.20E-12

NC
NC

8.38E-10

Groundwater
Inhalation

2.90E-11
NC
NC

6.16E-10
NC
NC

7.59E-10
NC
NC
NC
NC
NC
NC
NC
NC

2.40E-1 1
NC

1 .43E-09

Total
Risk

2.90E-11
NC

6.88E-07
6.16E-10

NC
NC

7.59E-10
NC
NC
NC
NC
NC
NC

2.49E-06
6.22E-08
2.40E-11

NC

Site I
Surface Soil

Ing/Derm. | Inhalation

NC
NC
NC
NC

1.17E-07

NC
NC
NC
NC
NC
NC
NC
NC

2.30E-05
4.97E-06

NC
NC

3.24E-06|| 2.81 E-05

NC
NC
NC
NC

6.46E-12
NC
NC
NC
NC
NC
NC
NC
NC

1 .70E-09
2.30E-10

NC
NC

1 .94E-09

Groundwater
Inhalation

NC
NC
NC

5.28E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.19E-10
2.02E-08

Total
Risk

NC
NC
NC

5.28E-10
1.17E-07

NC
NC
NC
NC
NC
NC
NC
NC

2.30E-05
4.97E-06
2.19E-10
2.02E-08

2.10E-08 1 2.81 E-05

SiteL
Surface Soil

Ing/Derm.

NC

NC
3.98E-07

NC
3.71 E-07

NC
NC
NC

6.89E-08
NC
NC
NC
NC
NC

4.38E-08
NC
NC

8.81 E-07

Inhalation

NC
NC

2.68E-10
NC

1.05E-11
NC
NC
NC

1.95E-12
NC
NC
NC
NC
NC

1.03E-12
NC
NC

2.82E-10

Groundwater
Inhalation

NC
NC
NC

4.40E-12
NC
NC

4.25E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.69E-1 1

Total
Risk

NC
NC

3.98E-07
4.40E-12
3.71 E-07

NC
4.25E-11

NC
6.89E-08

NC
NC
NC
NC
NC

4.38E-08
NC
NC

8.81 E-07

Notes:
Ing/Derm - Ingestion/Dermal Contact.
RME - Reasonable Maximum Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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TABLE 6-8
TOTAL POTENTIAL HAZARD INDEX
TRESPASSING TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)pyrene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride
Total

SiteG
Groundwater
Inhalation HQ

NC
1.51E-06

NC
3.00E-04

NC
6.05E-05

NC
NC
NC
NC

2.93E-05
4.79E-07
1 .08E-05

NC
NC
NC

2.93E-06
4.05E-04

SiteH
Surface Soil

Ing/Derm.

NC
NC

9.72E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.90E-03
NC
NC

1 .96E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Groundwater
Inhalation

NC
NC
NC

3.00E-04
NC

1 .02E-04
1.06E-03

NC
NC

1 .53E-06
5.52E-05

NC
NC
NC
NC
NC
NC

1 .52E-03

Total
HO

NC
NC

9.72E-03
3.00E-04

NC
1 .02E-04
1 .06E-03

NC
NC

1 .53E-06
5.52E-05

NC
NC
NC

9.90E-03
NC
NC

2.11E-02

Sltel
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC

5.33E-02
NC
NC
NC
NC
NC
NC

7.90E-01
NC
NC

8.43E-01

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Groundwater
Inhalation

NC
NC
NC

2.57E-04
NC

5.16E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.93E-04

1.07E-03

Total
HQ

NC
NC
NC

2.57E-04
NC

5.16E-04
NC

5.33E-02
NC
NC
NC
NC
NC
NC

7.90E-01
NC

2.93E-04

8.44E-01

SiteL
Surface Soil

Ing/Derm.

NC
NC

5.62E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.97E-03
NC
NC

1 .26E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Groundwater
Inhalation

NC
NC
NC

2.14E-06
NC
NC

5.92E-05
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.14E-05

Total
HQ

NC
NC

5.62E-03
2.14E-06

NC
NC

5.92E-05
NC
NC
NC
NC
NC
NC
NC

6.97E-03
NC
NC

1 .27E-02

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
Ing/Derm - Ingestion/Dermal Contact.
RME - Reasonable Maximum Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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ENSR International

TABLE 6-9
TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Dead Creek and Borrow Pit Lake Sediment
Constituent Wading
Arsenic II 2.05E-07
Total RGBs || 9.70E-08

Swimming
1 .03E-07
4.85E-08

Total Risk || 3.02E-07 | 1 .51 E-07

Total Risk
3.08E-07
1 .45E-07
4.53E-07

Notes:
RME - Reasonable Maximum Exposure,
(a) - Based on exposure scenario assumptions, Swimming potential risk is equal to 1/2 wading potential risk.
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TABLE 6-10
TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

J Dead Creek and Borrow Pit Lake Sediment

Arsenic HI
Total PCBs ||
Total HI ||

Wading
2.90E-03
1 .54E-02
1.83E-02

Swimming
1 .45E-03
7.71 E-03
9.16E-03

Total HQ
4.35E-03
2.31 E-02
2.75E-02

Notes:
HQ - Hazard Quotient.
HI - Hazard Index.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure,
(a) - Based on exposure scenario assumptions, Swimming potential risk is equal to 1/2 wading potential risk.
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ENSR International

TABLE 6-11
TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL FISHER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Total PCBs

Dead Creek and Borrow Pit Lake
Sediment
3.42E-07
2.41 E-07

Total Risk H 5.83E-07

Fish
3.31 E-05

NC
3.31 E-05

Total Risk
3.34E-05
2.41 E-07
3.36E-05

Notes:
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.
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ENSR International

TABLE 6-12
TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL FISHER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Total PCBs

Dead Creek and Borrow Pit Lake
Sediment
1 .78E-03
1 .40E-02

Total HI || 1 .58E-02

Fish
1.71E-01

NC
1.71E-01

Total HQ
1.73E-01
1 .40E-02
1.87E-01

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-13
TOTAL POTENTIAL CARCINOGENIC RISK
RESIDENTIAL RECEPTORS - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent
Arsenic
3enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

SiteN
Surface Soil

NC
NC

9.74E-07
NC

3.25E-07
NC
NC

Total:|| 1 .30E-06

Inhalation | Total Risk
NC
NC

5.36E-11
NC

1.79E-11
NC
NC

7.15E-11

NC
NC

9.74E-07
NC

3.25E-07
NC
NC

Transect 3
Surface Soil

NC
NC

7.68E-07
1.18E-07
2.95E-07

NC
NC

1.30E-06 J| 1.18E-06

Inhalation | Total Risk
NC
NC

2.82E-11
4.34E-12
1.08E-11

NC
NC

4.34E-1 1

NC
NC

7.68E-07
1.18E-07
2.95E-07

NC
NC

Transect 4
Surface Soil

NC
1.27E-06
1.03E-05
8.30E-07
6.79E-07

NC
2.82E-07

1.18E-06 || 1.34E-05

Inhalation
NC

4.66E-11
3.80E-10
3.05E-11
2.49E-11

NC
1.04E-11
4.92E-10

Total Risk
NC

1.27E-06
1.03E-05
8.30E-07
6.79E-07

NC
2.82E-07
1.34E-05

Notes:
NC - Not Calculated, no dose-response
value, or not a constituent of potential
concern in this area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-13
TOTAL POTENTIAL CARCINOGENIC RISK
RESIDENTIAL RECEPTORS - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent
Arsenic
Benzo(a)anthracene
3enzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

Total:

Transect 5
Surface Soil

NC
NC

1.00E-06
NC

5.61 E-07
1.95E-06

NC
3.52E-06

Inhalation
NC
NC

3.69E-1 1
NC

2.06E-1 1
5.63E-11

NC
1.14E-10

Total Risk
NC
NC

1 .OOE-06
NC

5.61 E-07
1.95E-06

NC
3.52E-06

Transect 6
Surface Soil

NC
1.24E-06
1.06E-05
1.30E-06
9.74E-07

NC
1.74E-07
1 .43E-05

Inhalation
NC

4.56E-11
3.90E-10
4.77E-11
3.58E-11

NC
6.40E-12
5.26E-10

Total Risk
NC

1.24E-06
1.06E-05
1.30E-06
9.74E-07

NC
1.74E-07
1.43E-05

Transect 7
Surface Soil

8.09E-06
5.61 E-07
6.20E-06
6.49E-07
5.90E-07

NC
1.86E-07
1.63E-05

Inhalation
7.86E-09
2.06E-11
2.28E-10
2.39E-11
2.17E-11

NC
6.83E-12
8.16E-09

Produce
5.33E-05

NC
NC
NC
NC
NC
NC

5.33E-05

Total Risk
6.14E-05
5.61 E-07
6.20E-06
6.50E-07
5.90E-07

NC
1 .86E-07
6.96E-05

Notes:
NC - Not Calculated, no dose-response
value, or not a constituent of potential
concern in this area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-14
TOTAL POTENTIAL HAZARD INDEX
RESIDENTIAL RECEPTORS - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

SiteN
Surface Soil

NC
NC
NC
NC
NC
NC
NC

Total Hl:|| NC

Inhalation | Total HQ
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

Transect 3
Surface Soil

NC
NC
NC
NC
NC
NC
NC

NC || NC

Inhalation | Total HQ
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

Transect 4
Surface Soil | Inhalation | Total HQ

NC
NC
NC
NC
NC
NC
NC

NC || NC

NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response
value, or not a constituent of potential
concern in this area/medium.
RME - Reasonable Maximum Exposure.

resident summary.xls\nc
December 29, 2000

Revision 0



TABLE 6-14
TOTAL POTENTIAL HAZARD INDEX
RESIDENTIAL RECEPTORS - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent
Arsenic
Benzo(a)anthracene
3enzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

Total HI:

Transect 5
Surface Soil

NC
NC
NC
NC
NC

1.96E-02
NC

1.96E-02

Inhalation^ Total HQ
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

1 .96E-02
NC

Transect 6
Surface Soil

NC
NC
NC
NC
NC
NC
NC

1 .96E-02 1| NC

Inhalation | Total HQ
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

Transect 7
Surface Soil | Inhalation | Produce

1.46E-01
NC
NC
NC
NC
NC
NC

NC || 1.46E-01

NC
NC
NC
NC
NC
NC
NC
NC

5.13E-02
NC
NC
NC
NC
NC
NC

5.13E-02

Total HQ
1.97E-01

NC
NC
NC
NC
NC
NC

1 .97E-01
Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response
value, or not a constituent of potential
concern in this area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-15
TOTAL POTENTIAL CARCINOGENIC RISK
INDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

SiteG
Groundwater

Inhalation Risk

NC
NC

2.68E-08
NC
NC
NC
NC

3.51 E-10
NC

7.61E-10
2.93E-09

Total J| 3.09E-08

SiteH
Groundwater

Inhalation Risk

3.56E-10
NC

2.68E-08
NC

1 .96E-08
NC
NC

2.24E-10
NC
NC
NC

4.70E-08

Sltel
Groundwater

Inhalation Risk

NC
NC

8.02E-09
NC
NC
NC
NC
NC
NC

1 .06E-09
5.04E-08
5.95E-08

SiteL
Groundwater

Inhalation Risk

NC
NC

2.54E-10
NC

2.70E-09
NC
NC
NC
NC
NC
NC

2.95E-09

Notes:
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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TABLE 6-16
TOTAL POTENTIAL HAZARD INDEX
INDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Metnyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

SiteG
Groundwater
Inhalation HQ

NC
1 .44E-04
2.05E-02
1 .96E-03

NC
NC

9.77E-04
1.54E-05
3.21 E-04

NC
6.66E-05

Total HI || 2.40E-02

SiteH
Groundwater
Inhalation HQ

NC
NC

2.05E-02
5.32E-03
4.30E-02
6.62E-05
2.30E-03
9.82E-06

NC
NC
NC

7.11E-02

Sitel
Groundwater
Inhalation HQ

NC
NC

6.12E-03
6.58E-03

NC
NC
NC
NC
NC
NC

1.15E-03
1.38E-02

SlteL
Groundwater
Inhalation HQ

NC
NC

1.94E-04
NC

5.91 E-03
NC
NC
NC
NC
NC
NC

6.10E-03

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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TABLE 6-17
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSn International
Page 1 ot 2

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
3enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride
Zinc
Total

Transect 3
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC

7.46E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.46E-09

Inhalation

NC
NC
NC
NC
NC

2.13E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.13E-12

Total
Risk

NC
NC
NC
NC
NC

7.47E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.47E-09

Transect 4
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC

3.21 E-08
NC
NC
NC
NC

7.08E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.92E-08

Inhalation

NC
NC
NC
NC
NC

9.19E-12
NC
NC
NC
NC

2.03E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.12E-11

Total
Risk

NC
NC
NC
NC
NC

3.22E-08
NC
NC
NC
NC

7.08E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.92E-08

Transect 6
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC

2.75E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.75E-08

Inhalation

NC
NC
NC
NC
NC

7.85E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.85E-12

Total
Risk

NC
NC
NC
NC
NC

2.75E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.75E-08

Transect 7
Surface Soil

Ing/Derm.

NC
NC

1.01E-07
NC
NC

2.04E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.21E-07

Inhalation

NC
NC

7.53E-10
NC
NC

5.83E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.59E-10

Total
Risk

NC
NC

1 .02E-07
NC
NC

2.04E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .22E-07

Notes:
Ing/Derm - Ingestion/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or
not a constituent of potential concern in this
area/medium.
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TABLE 6-17
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
3enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
Dieldrin
Ethyl benzene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride
Zinc
Total

SlteG
Ground water

Inhalation Risk

NC
NC
NC

5.50E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.02E-1 1
NC
NC
NC

5.71 E-11
4.21E-10

NC

SlteH
Surface Soil

Ing/Derm. | Inhalation

NC
NC

2.31 E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .09E-06
2.71E-08

NC
NC
NC

1.05E-09 || 1.35E-06

NC
NC

2.58E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.02E-10
9.95E-12

NC
NC
NC

3.19E-09

Ground water
Inhalation

6.64E-11
NC
NC

1 .24E-09
NC
NC
NC
NC

8.22E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.13E-09

Total
Risk

6.64E-11
NC

2.33E-07
1.24E-09

NC
NC
NC
NC

8.22E-10
NC
NC
NC
NC
NC
NC
NC
NC

1 .09E-06
2.71 E-08

NC
NC
NC

Site)
Surface Soil

Ing/Derm. | Inhalation

NC
NC
NC
NC
NC

3.43E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.83E-06
1 .28E-06

NC
NC
NC

1.35E-06|| 8.15E-06

NC
NC
NC
NC
NC

1 .92E-1 1
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.94E-09
6.17E-10

NC
NC
NC

5.57E-09

Groundwater
Inhalation

NC
NC
NC

3.62E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.78E-11
6.50E-09

NC
6.93E-09

Total
Risk

NC
NC
NC

3.62E-10
NC

3.43E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.84E-06
1 .28E-06
6.78E-1 1
6.50E-09

NC
8.16E-06

SiteL
Surface Soil

Ing/Derm.

NC
NC

3.37E-07
NC
NC

1 .25E-07
NC
NC
NC
NC

2.48E-08
NC
NC
NC
NC
NC
NC
NC

2.01 E-08
NC
NC
NC

5.07E-07

Inhalation

NC
NC

2.51 E-09
NC
NC

3.58E-1 1
NC
NC
NC
NC

7.09E-12
NC
NC
NC
NC
NC
NC
NC

4.93E-12
NC
NC
NC

2.56E-09

Groundwater
Inhalation

NC
NC
NC

1.37E-11
NC
NC
NC
NC

1.36E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.50E-10

Total
Risk

NC
NC

3.39E-07
1.37E-11

NC
1 .25E-07

NC
NC

1.36E-10
NC

2.48E-08
NC
NC
NC
NC
NC
NC
NC

2.01 E-08
NC
NC
NC

5.10E-07

Notes:
Ing/Derm - Ingestion/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or
not a constituent of potential concern in this
area/medium.
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TABLE 6-18
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSr, international
Page 1 of 2

Constituent
1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
3enzo(a)anthracene
Benzo(a)pyrene
3enzo(b)fluoranthene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride
Zinc
Total HI

Transect 3
Surface Soil

Ing/Derm.
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 4
Surface Soil

Ing/Derm. | Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HQ
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 6
Surface Soil

Ing/Derm. | Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC || NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Transect 7
Surface Soil

Ing/Derm.
NC
NC

2.25E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.25E-03

Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HQ
NC
NC

2.25E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC |2.25E-03

Notes:
Ing/Derm - Ingestion/Dermal Contact.
HI - Hazard Index.
HO - Hazard Quotient.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or
not a constituent ot potential concern in this
area/medium.
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TABLE 6-18
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
3enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride
Zinc
Total HI

SiteG
Groundwater
Inhalation HQ

NC
2.4SE-06

NC
4.20E-04

NC
NC
NC

1.01E-04
NC
NC
NC
NC
NC
NC

4.86E-05
8.87E-07
1 .67E-05

NC
NC
NC

9.58E-06
NC

SiteH
Surface Soil

Ing/Derm. | Inhalation
NC
NC

5.12E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.77E-03
NC
NC
NC

5.99E-04 ||j.19E-02

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Groundwater
Inhalation

NC
NC
NC

9.45E-04
NC
NC
NC

2.50E-04
1 .80E-03

NC
NC
NC

3.54E-06
NC

1 .04E-04
NC

6.26E-07
NC
NC
NC
NC
NC

Total
HQ
NC
NC

5.12E-0;
9.45E-04

NC
NC
NC

2.50E-04
1 .80E-03

NC
NC
NC

3.54E-06
NC

1 .04E-04
NC

6.26E-07
NC

6.77E-03
NC
NC
NC

3.10E-03 |1.50E-0:

Sitel
Surface Soil

Ing/Derm. | Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.03E-02
NC
NC
NC
NC
NC
NC
NC
NC

3.21 E-01
NC
NC
NC

3.61 E-01

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Groundwater
Inhalation

NC
NC
NC

2.76E-04
NC
NC
NC

3.02E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .48E-04
NC

Total
HQ

NC
NC
NC

2.76E-04
NC
NC
NC

3.02E-04
NC

4.03E-02
NC
NC
NC
NC
NC
NC
NC
NC

3.21 E-01
NC

1 .48E-04
NC

SiteL
Surface Soil

Ing/Derm.
NC
NC

7.48E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.02E-03
NC
NC
NC

7.26E-04 |3.62E-01|| 1.25E-02

Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Groundwater
Inhalation

NC
NC
NC

1 .05E-05
NC
NC
NC
NC

2.97E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.08E-04

Total
HQ
NC
NC

7.48E-03
1.05E-05

NC
NC
NC
NC

2.97E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.02E-03
NC
NC
NC

1 .28E-02

Notes:
Ing/Derm - Ingestion/Dermal Contact.
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or
not a constituent of potential concern in this
area/medium.
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TABLE 6-19
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR Internatiorfal
Page 1 of 3

Constituent

1 ,1,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroanilme
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc
Total Risk

Transect 3
Surface Soil

Ing/Derm. Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.49E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

349E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.42E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.42E-12

Total
Risk

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.53E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

353E-10

Transect 4
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.27E-10
1 .55E-09
2.73E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC

6.10E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.76E-09

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.19E-12
1.52E-11
2.67E-12

NC
NC
NC
NC
NC
NC
NC
NC
NC

5.97E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
Risk

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.30E-10
1.57E-09
276E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC

6 16E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.70E-11 ]2.79E-09

Transect 6
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 29E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.29E-09

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.26E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.26E-11

Total
Risk

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .30E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.30E-09

Notes:
Ing/Derm - Ingestion/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium
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DRAFT

TABLE 6-19
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 3

Constituent

1 ,1,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-MethylphenoV4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
3enzo(a)anthracene
3enzo(a)pyrene
3enzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chtorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroelhene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
'oluene

Total 2,3,7,8-TCDDTEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc
Total Risk

Transect 7
Surface Soil

Ing/Derm. Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

332E-09
NC
NC

9.54E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.28E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.21 E-09
NC
NC

9.33E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
Risk

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

453E-09
NC
NC

9.63E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Site G || Site H
Groundwater

Ing/Derm. | Inhalation

NC
4.03E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

499E-09
NC
NC

8.22E-09
NC
NC
NC
NC

3.53E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.46E-07
NC

1.36E-09
NC

4.45E-06
NC

1.20E-10
NC

8.08E-10
NC

1.22E-09 |5.49E-09|| 4.71E-06

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.33E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.50E-10
NC
NC
NC

1 .05E-08
NC

1.34E-09
NC

6.57E-08

Total || Surface Soil
Risk || Ing/Derm. | Inhalation

NC
4 03 E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.99E-09
NC
NC

6.15E-08
NC
NC
NC
NC

353E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.46E-07
NC

1.91 E-09
NC

4.45E-06
NC

1.07E-08
NC

2.15E-09
NC

4.78E-06

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.59E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.70E-08
1.16E-09

NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

275E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.44E-10
1.06E-11

NC
NC
NC
NC

6.57E-08 3.41 E-09

Groundwater
Ing/Derm

7.84E-11
1 34E-08

NC
1.30E-09

NC
NC
NC
NC
NC
NC
NC
NC

1 73E-10
NC

9.67E-09
8.09E-09

NC
NC
NC
NC
NC
NC

2.63E-11
NC

8.39E-11
NC
NC
NC
NC
NC
NC
NC

1 56E-09
NC
NC
NC
NC
NC
NC

9.73E-07
NC
NC
NC

1.13E-07
NC

2.96E-11
NC
NC
NC

1.12E-06

Inhalation

3 81 E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

S2SE-08
NC
NC
NC
NC
NC
NC
NC
NC

4.15E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.61E-09
NC
NC
NC

1.00E-07

Total
Risk

389E-09
1 .34E-08

NC
1 30E-09

NC
NC
NC
NC
NC
NC
NC
NC

1.73E-10
NC

2.00E-08
6.06E-O8

NC
NC
NC
NC
NC
NC

2.63F
Ni

4.16E^08
NC
NC
NC
NC
NC
NC
NC

1.56E-09
NC
NC
NC
NC
NC
NC

9.73E-07
NC
NC
NC

1 .70E-07
1 . 1 7E-09
2.64E-09

NC
NC
NC

1.29E-06

Notes:
ng/Derm - Ingestion/Dermal Contact.

MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this _
area/medium. |
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TABLE 6-19
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3 of 3

Constituent

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
3enzo(b)fluoranthene
3enzo(k)fluoranthene
beta-BHC
cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Jieldrin
Ethylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7.8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc
Total Risk

Site 1 || Site L
Surface Soil

Ing/Derm. | Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .60E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.57E-07
5.49E-08

NC
NC
NC
NC

4.14E-07

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.57E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.03E-09
504E-10

NC
NC
NC
NC

Groundwater
Ing/Derm. | Inhalation

NC
4.45E-08

NC
NC
NC
NC
NC
NC

2.81E-10
NC
NC
NC

6.11E-10
NC
NC

2.10E-09
NC
NC
NC

1.64E-10
4.90E-11

NC
7.45E-11

NC
NC
NC
NC
NC
NC
NC
NC

2.19E-10
991E-10

NC
NC
NC
NC
NC
NC

4.01 E-08
NC
NC
NC

2.28E-06
1 .43E-08
3 11E-11

NC
9.21E-09

NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.36E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.74E-09
NC

1 .53E-08
NC

4.55E-09 239E-06 3.16E-08

Total II Surface Soil
Risk || Ing/Derm. | Inhalation

NC
4.45E-08

NC
NC
NC
NC
NC
NC

2.81E-10
NC
NC
NC

6.11E-10
NC
NC

1 .57E-08
NC

1 .62E-09
NC

1.64E-10
4.90E-11

NC
7.45E-1 1

NC
NC
NC
NC
NC
NC
NC
NC

2.19E-10
9.91E-10

NC
NC
NC
NC
NC
NC

4.01 E-08
NC
NC
NC

2.64E-06
6.98E-08
2.77E-09

NC
2.45E-08

NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.11E-08
NC
NC

5.87E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.16E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.60E-10
NC
NC
NC
NC

2.84E-06|| 1.90E-08

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.02E-09
NC
NC

5.74E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.14E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.89E-12
NC
NC
NC
NC

4.10E-09

Groundwater
Ing/Derm. | Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

998E-08
285E-10

NC
NC
NC
NC
NC
NC
NC
NC

4.50E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.00E-07

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .23E-09
NC
NC
NC
NC
NC
NC
NC
NC

1 48E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
Risk

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.15E-07
1 .52E-09

NC
5.92E-09

NC
NC
NC
NC
NC
NC

1 .49E-08
NC
NC
NC

1.17E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

868E-10
NC
NC
NC
NC

1.61 E-08 1.39E-07

Notes:
Ing/Derm - Ingestion/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
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TABLE 6-20
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 at 3

Constituent

1 ,1 ,2,2-Tetrachtoroethane
1 ,4-Dichlonobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-MethylphenoV4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroanilme
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chtorofomi
Cis/Trans-1 ,2-Dichkxoethene
Copper
delta-BHC
Dtoenzo(a,h)anthracene
Dieldrin
Ethytoenzene
Heptachlor
Heptachlor epoxide
IndenoO ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroelhene
Toluene
Total 2.3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc
Total HI

Transect 3
Surface Soil

Ing/Derm

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 4
Surface Soil

Ing/Derm

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 6
Surface Soil

Ing/Derm

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Notes:
HQ - Hazard Quotient
HI - Hazard Index.
Ing/Derm - Ingestion/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
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TABLE 6-20
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION WORKER • MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 3

Constituent

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichtorophenol
2-Chtorophenol
2-Nitroanilme
S-MethylphenoM-Methyl phenol
4,4-DDE
4-Chtoroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
Heptachtor
Heptacfilor epoxide
lndeno(1.2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachtorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc
Total HI

Transect 7
Surface Soil

Ing/Derm

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.17E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.17E-04

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.17E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.17E-04

SlteG
Groundwater

Ing/Derm

NC
3.92E-04
4.06E-05

NC
6.40E-03
3.43E-04

NC
1 .20E-04

NC
1.05E-02
1 .51 E-OS

NC
NC
NC
NC

1 .28E-02
NC
NC
NC
NC
NC
NC
NC

2.28E-03
NC
NC
NC

2.21 E-04
NC
NC
NC
NC
NC
NC
NC

3.25E-05
1 91 E-03

NC
NC

4.78E-03
3.65E-05
1 83E-04
4.30E-04

NC
NC

1 .27E-04
3.18E-05
2.62E-OS

NC
4.06E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.56E-02
NC
NC
NC
NC

2.85E-01
NC
NC
NC
NC
NC
NC
NC

1.01E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.98E-01
NC
NC
NC
NC

1 .69E-04
9.23E-03

NC
NC
NC
NC

2.13E-04
NC

719E-01

Total
HQ

NC
3.92E-04
4.06E-05

NC
6.40E-03
3.43E-04

NC
1 .20E-04

NC
1 05E-02
2.57E-02

NC
NC
NC
NC

2.98E-01
NC
NC
NC
NC
NC
NC
NC

1 .03E-01
NC
NC
NC

2.21 E-04
NC
NC
NC
NC
NC
NC
NC

3.25E-05
300E-01

NC
NC

478E-03
365E-O5
352E-04
9.66E-03

NC
NC

1 .27E-04
3.18E-05
2.39E-04

NC

7.60E-01

SlteH
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.18E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.03E-03
NC
NC
NC
NC

3.21 E-03

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Groundwater
Ing/Derm.

4.57E-07
1 .31 E-03

NC
NC

6.58E-04
NC
NC
NC
NC

1.10E-03
NC
NC
NC

1 .47E-O4
1 .50E-03
1 .26E-02

NC
NC
NC
NC
NC
NC
NC

2.57E-03
9.62E-05

NC
NC
NC
NC
NC

2.96E-04
NC

9.21 E-04
NC
NC
NC

1 .92E-03
NC

2.08E-04
1 .89E-02
8.00E-07

NC
NC
NC
NC

3.14E-05
NC
NC
NC

4.23E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.81 E-01
NC
NC
NC
NC
NC
NC
NC

1.14E-01
6.36E-01

NC
NC
NC
NC
NC

6.88E-04
NC
NC
NC
NC
NC

2.98E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .33E+00

Total
HQ

457E-07
1.31 E-03

NC
NC

6.58E-04
NC
NC
NC
NC

1.10E-03
NC
NC
NC

1.47E-04
2.68E-03
293E-01

NC
NC
NC
NC
NC
NC
NC

1.17E-01
6.36E-01

NC
NC
NC
NC
NC

9.B4E-O4
NC

9. 21 E-04
NC
NC
NC

3.00E-01
NC

208E-04
1 .89E-02
8.00E-07

NC
NC
NC

2.03E-03
3.14E-05

NC
NC
NC

1.38E+00

Notes:
HQ - Hazard Quotient
HI - Hazard Index.
Ing/Derm - Ingestkxi/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium
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TABLE 6-20
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3 of 3

Constituent

1 ,1 ,2,2-Tetrachtoroethane
1 ,4-Dichlorobenzene
2,4,5-TP(Silvex)
2,4,6-Trichtorophenol
2,4-Dichtorophenol
2-Chtorophenol
2-Nitroanilme
3-MethylphenoM-Methylphenol
4,4-DDE
4-Chkxoaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluorantfiene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Diekjrin
Ethybenzene
Heptachlor
Heptachkx epoxide
lndeno(1 ,2.3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachtorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7.B-TCDD TEQ
Total PCBs
Trtchloroethene
Vanadium
Vinyl chloride
Zinc
Total HI

Site I
Surface Soil

Ing/Derm

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

920E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.62E-02
NC
NC
NC
NC

1.05E-01

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Groundwater
Ing/Derm

NC
433E-03

NC
NC
NC
NC
NC
NC
NC

1 .45E-03
NC
NC
NC
NC
NC

3.27E-03
NC
NC
NC
NC
NC

3.28E-04
NC

278E-03
NC

1.41E-04
NC
NC
NC
NC
NC

6.81 E-06
586E-04

NC
NC
NC
NC

1 .36E-04
NC

7.BOE-04
NC
NC
NC
NC

2.51E-02
3.30E-05

NC
2.99E-04
280E-05

3.92E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

728E-02
NC
NC
NC
NC
NC
NC
NC

1 .23E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.43E-03
NC

1.99E-01

Total
HO

NC
4.33E-0

NC
NC
NC
NC
NC
NC
NC

1 .45E-03
NC
NC
NC
NC
NC

761E-02
NC
NC
NC
NC
NC

3.28E-04
NC

1.26E-01
NC

1.41E-04
9.20E-03

NC
NC
NC
NC

6.81E-06
5.86E-04

NC
NC
NC
NC

.36E-04
NC

7.80E-04
NC
NC
NC
NC

.21E-01

.30E-05
NC

.73E-03

.80E-05

.43E-01

SlteL
Surface Soil

Ing/Derm

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .72E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.51E-03
NC
NC
NC
NC

3.23E-03

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Groundwater
Ing/Derm

NC
NC
NC
NC

1 .39E-04
NC
NC
NC
NC

7.03E-05
NC
NC
NC
NC

1 55E-02
4.43E-04

NC
NC
NC
NC
NC
NC
NC
NC

5.16E-05
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.35E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.97E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.58E-03
NC
NC
NC
NC
NC
NC
NC
NC

2.27E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.34E-01

Total
HO

NC
NC
NC
NC

1.39E-04
NC
NC
NC
NC

7.03E-05
NC
NC
NC
NC

1 .72E-02
7.03E-03

NC
NC
NC
NC
NC
NC
NC
NC

228E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

335E-02
NC
NC
NC
NC
NC

NC

51E-03
NC
NC
NC
NC

.87E-01

Notes:
HO - Hazard Quotient
HI - Hazard Index.
Ing/Derm - Ingestion/Dermal Contact.
MLE • Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
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TABLE 6-21
TOTAL POTENTIAL CARCINOGENIC RISK
TRESPASSING TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR international

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)pyrene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride
Total Risk

SiteG
Ground water

Inhalation Risk

NC
NC
NC

2.20E-1 1
NC
NC
NC
NC
NC
NC
NC

8.10E-13
NC
NC
NC

2.29E-12
1.69E-11

SlteH
Surface Soil

Ing/Derm. | Inhalation

NC
NC

6.14E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.73E-07
6.99E-09

NC
NC

4.20E-11 || 3.41 E-07

NC
NC

1.03E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.41 E-11
3.98E-13

NC
NC

1.28E-10

Groundwater
Inhalation

2.66E-12
NC
NC

4.95E-11
NC
NC

3.29E-1 1
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
Risk

2.66E-12
NC

6.15E-08
4.95E-11

NC
NC

3.29E-1 1
NC
NC
NC
NC
NC
NC

2.73E-07
6.99E-09

NC
NC

Site!
Surface Soil

Ing/Derm. | Inhalation

NC
NC
NC
NC

8.73E-09
NC
NC
NC
NC
NC
NC
NC
NC

1.71E-06
3.31 E-07

NC
NC

8.51 E-11 |3.42E-07|| 2.05E-06

NC
NC
NC
NC

7.69E-13
NC
NC
NC
NC
NC
NC
NC
NC

1.98E-10
2.47E-11

NC
NC

2.23E-10

Groundwater
Inhalation

NC
NC
NC

1.45E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.72E-12
2.60E-10
2.78E-10

Total
Risk

NC
NC
NC

1.45E-11
8.73E-09

NC
NC
NC
NC
NC
NC
NC
NC

1.71E-06
3.31 E-07
2.72E-12
2.60E-10

SiteL
Surface Soil

Ing/Derm.

NC
NC

8.97E-08
NC

3.19E-08
NC
NC
NC

6.32E-09
NC
NC
NC
NC
NC

5.19E-09
NC
NC

2.05E-06H 1.33E-07

Inhalation

NC
NC

1.01E-10
NC

1.43E-12
NC
NC
NC

2.84E-13
NC
NC
NC
NC
NC

1.97E-13
NC
NC

1.02E-10

Groundwater
Inhalation

NC
NC
NC

5.50E-13
NC
NC

5.44E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.99E-12

Total
Risk

NC
NC

8.98E-08
5.50E-13
3.19E-08

NC
5.44E-12

NC
6.32E-09

NC
NC
NC
NC
NC

5.19E-09
NC
NC

1 .33E-07

Notes:
Ing/Derm - Ingestion/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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TABLE 6-22
TOTAL POTENTIAL HAZARD INDEX
TRESPASSING TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)pyrene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride
Total

SiteG
Groundwater
Inhalation HQ

NC
6.23E-08

NC
1 .07E-05

NC
2.57E-06

NC
NC
NC
NC

1.24E-06
2.26E-08
4.25E-07

NC
NC
NC

2.44E-07

1 .53E-05

SiteH
Surface Soil

Ing/Derm.

NC
NC

8.68E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.11E-03
NC
NC

1 .98E-03

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Groundwater
Inhalation

NC
NC
NC

2.41 E-05
NC

6.37E-06
4.58E-05

NC
NC

9.01 E-08
2.65E-06

NC
1.60E-08

NC
NC
NC
NC

7.90E-05

Total
HQ

NC
NC

8.68E-04
2.41 E-05

NC
6.37E-06
4.58E-05

NC
NC

9.01 E-08
2.65E-06

NC
1.60E-08

NC
1.11E-03

NC
NC

2.06E-03

Site)
Surface Soil

Ing/Derm.

NC

NC
NC
NC
NC
NC
NC

6.84E-03
NC
NC
NC
NC
NC
NC

5.27E-02
NC
NC

5.95E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Groundwater
Inhalation

NC
NC
NC

7.04E-06
NC

7.70E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.77E-06
1.85E-05

Total
HQ

NC
NC
NC

7.04E-06
NC

7.70E-06
NC

6.84E-03
NC
NC
NC
NC
NC
NC

5.27E-02
NC

3.77E-06

SiteL
Surface Soil

Ing/Derm.

NC
NC

1 .27E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.25E-04
NC
NC

5.96E-02|| 2.09E-03

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Groundwater
Inhalation

NC
NC
NC

2.67E-07
NC
NC

7.58E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.85E-06

Total
HQ

NC
NC

1.27E-03
2.67E-07

NC
NC

7.58E-06
NC
NC
NC
NC
NC
NC
NC

8.25E-04
NC
NC

2.10E-03

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
Ing/Derm - Ingestion/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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ENSR International

TABLE 6-23
TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Total PCBs
Total Risk

I
II

Notes:
MLE - Most Likely Exposure,
(a) - Based on exposure scenario assumptions,

Dead Creek and Borrow Pit Lake Sediment
Wading
4.50E-08
1.17E-08
5.68E-08

Swimming (a)
2.25E-08
5.87E-09
2.84E-08

Total Risk
6.75E-08
1.76E-08
8.51 E-08

swimming potential risk is equal to 1/2 wading potential risk.
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TABLE 6-24
TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
Arsenic
Total PCBs
Total HI

J Dead Creek and Borrow Pit Lake Sediment
Wading

1 6.37E-04
1 .87E-03

|| 2.50E-03

Swimming (a)
3.18E-04
9.34E-04
1 .25E-03

Total HQ
9.55E-04
2.80E-03
3.76E-03

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium,
(a) - Based on exposure scenario assumptions, swimming potential risk is equal to 1/2 wading potential risk.
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ENSR international

TABLE 6-25
TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL FISHER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Total PCBs
Total Risk

B Dead Creek and Borrow Pit Lake
Sediment

U 6.54E-09
2.69E-09

|| 9.22E-09

Fish
1.24E-06

NC
1.24E-06

Total Risk
1.25E-06
2.69E-09
1 .25E-06

Notes:
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
MLE - Most Likely Exposure.

MLE fisher summary.xls\c
December 29, 2000

Revision 0



ENSR International

TABLE 6-26
TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL FISHER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

J Dead Creek and Borrow Pit Lake
Sediment Fish

Arsenic II
Total PCBs ||
Total HI J|
Notes:
HI - Hazard Index.
HO - Hazard Quotient.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or

1.13E-04 2.14E-02
5.23E-04 NC
6.36E-04 2.14E-02

Total HQ
2.15E-02
5.23E-04
2.21 E-02

not a constituent of potential concern in this area/medium.
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TABLE 6-27
TOTAL POTENTIAL CARCINOGENIC RISK
RESIDENTIAL RECEPTORS - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

SiteN
Surface Soil

NC
NC

6.68E-08
NC

2.59E-08
NC
NC

Total:|| 9.27E-08

Inhalation] Total Risk
NC
NC

1.88E-12
NC

7.27E-13
NC
NC

2.60E-12

NC
NC

6.68E-08
NC

2.59E-08
NC
NC

Transect 3
Surface Soil

NC
NC

4.89E-08
5.71 E-09
2.50E-08

NC
NC

9.27E-08 || 7.96E-08

Jnhalation | Total Risk
NC
NC

9.17E-13
1.07E-13
4.68E-13

NC
NC

1.49E-12

NC
NC

4.89E-08
5.71 E-09
2.50E-08

NC
NC

Transect 4
Surface Soil

NC
2.50E-08
2.11E-07
2.14E-08
4.64E-08

NC
1.29E-08

7.96E-08 || 3.16E-07

Inhalation | Total Risk
NC

4.68E-13
3.95E-12
4.01 E-13
8.70E-13

NC
2.41 E-13
5.93E-12

NC
2.50E-08
2.11E-07
2.14E-08
4.64E-08

NC
1.29E-08
3.16E-07

Notes:
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response
value, or not a constituent of potential
concern in this area/medium.
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TABLE 6-27
TOTAL POTENTIAL CARCINOGENIC RISK
RESIDENTIAL RECEPTORS - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

Total:

Transect 5
Surface Soil | Inhalation | Total Risk

NC
NC

4.93E-08
NC

3.52E-08
3.38E-08

NC
1.18E-07

NC
NC

9.23E-13
NC

6.60E-13
5.49E-13

NC
2.13E-12

NC
NC

4.93E-08
NC

3.52E-08
3.38E-08

NC

Transect 6
Surface Soil

NC
2.16E-08
1.80E-07
2.26E-08
4.21 E-08

NC
7.86E-09

1.18E-07 || 2.74E-07

Inhalation] Total Risk
NC

4.05E-13
3.37E-12
4.24E-13
7.90E-13

NC
1.47E-13
5.14E-12

NC
2.16E-08
1.80E-07
2.26E-08
4.21 E-08

NC
7.86E-09

Transect 7
Surface Soil | Inhalation | Produce

5.83E-07
1 .22E-08
1 .34E-07
1 .45E-08
3.68E-08

NC
8.57E-09

2.74E-07 || 7.89E-07

3.23E-10
2.29E-13
2.50E-12
2.72E-13
6.89E-13

NC
1.61E-13
3.27E-10

2.87E-06
NC
NC
NC
NC
NC
NC

L_ Total Risk
3.45E-06
1 .22E-08
1 .34E-07
1 .45E-08
3.68E-08

NC
8.57E-09

2.87E-06 1 3.65E-06
Notes:
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response
value, or not a constituent of potential
concern in this area/medium.
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TABLE 6-28
TOTAL POTENTIAL HAZARD INDEX
RESIDENTIAL RECEPTORS - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

SiteN
Surface Soil

NC
NC
NC
NC
NC
NC
NC

Inhalation | Total HQ
NC
NC
NC
NC
NC
NC
NC

Total HI:|L NC | NC

NC
NC
NC
NC
NC
NC
NC

Transect 3
Surface Soil

NC
NC
NC
NC
NC
NC
NC

NC |L NC

Inhalation | Total HQ
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

Transect 4
Surface Soil | Inhalation | Total HQ

NC
NC
NC
NC
NC
NC
NC

NC || NC
Notes:

NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC

HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.

NC - Not Calculated, no dose-
response value, or not a constituent of
potential concern in this area/medium.
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TABLE 6-28
TOTAL POTENTIAL HAZARD INDEX
RESIDENTIAL RECEPTORS - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fl uoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

Total HI:

Transect 5
Surface Soil | Inhalation | Total HQ

NC
NC
NC
NC
NC

1 .04E-03
NC

1 .04E-03

NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

1.04E-03
NC

Transect 6
Surface Soil

NC
NC
NC
NC
NC
NC
NC

1 .04E-03 1| NC

Inhalation | Total HQ
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

Transect 7
Surface Soil

3.26E-02
NC
NC
NC
NC
NC
NC

NC || 3.26E-02

Inhalation | Produce 1 Total HQ
NC
NC
NC
NC
NC
NC
NC
NC

9.12E-03
NC
NC
NC
NC
NC
NC

9.12E-03

4.17E-02
NC
NC
NC
NC
NC
NC

4.17E-02
Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.

NC - Not Calculated, no dose-
response value, or not a constituent of
potential concern in this area/medium.
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Sauget Area 1
HHRA-EE/CA and RI/FS *f.-irx.-j.y,ia>mim

7.0 SHORT-TERM RISK ASSESSMENT

As discussed in the HHRA workplan (Appendix A), a short term risk assessment has been conducted
for the site. Short-term exposure generally poses less of a health risk than longer-term (chronic)
exposure to the same environmental concentration of a constituent. Therefore, generally only those
constituents that result in risk levels greater than the risk targets in the baseline risk assessment are
evaluated for potential short-term health effects. Since short-term health evaluations are not a
standard component of most hazardous waste site health evaluations, limited guidance exists for
performing these types of evaluations.

The purpose of the short-term risk assessment is to determine if concentrations of constituents at the
site are present at high enough concentrations to pose an acute risk to current receptors. A short-term
risk may exist where constituent concentrations are greater than 100 times the appropriate screening
criteria (direct-contact scenarios only).

7.1 Methodology for Selection of Constituents of Potential Concern for Short-Term
Exposure

Short-term COPCs (STCOPCs) for the short-term risk assessment were selected through the use of a
toxicity screen for an acute scenario, as discussed in the HHRA workplan (Appendix A).

7.1.1 Toxicity Screen

The same screening criteria identified in Section 3.1.1.1 were employed for the STCOPC selection. As
discussed in the HHRA workplan (Appendix A), the screening criteria were multiplied by 100 and
compared to the average concentration. Appendix C presents the screening values used for the
residential soil - direct contact screen, the industrial soil - direct contact screen, the groundwater and
surface water screen, the air screen, and the fish tissue screen.

7.1.1.1 Screening Methodology

Constituents in an area/medium with average concentrations less than or equal to the screening
criteria multiplied by 100 were not included as STCOPCs. Where no STCOPCs are identified for an
area/medium, that area/medium is not evaluated in the short-term HHRA.

7.2 Hazard Identification

This section presents the results of the STCOPC selection by medium and area.

7-1
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Sauget Area 1
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7.2.1 Soils

Data for soils were compared to both residential and industrial direct contact screening values.

7.2.1.1 Residential Scenario Direct Contact Screen

Average constituent concentrations in surface soil in all seven transects and for Site N were
compared to residential soil screening values for direct contact multiplied by 100. The comparison is
presented in the last column of the screening tables presented in Appendix E.

Transects. No residential scenario STCOPCs were identified in surface soil for the transects.

Sites. No residential scenario STCOPCs were identified in surface soil for Site N.

7.2.1.2 Industrial Scenario Direct Contact Screen

Average constituent concentrations in surface soil and subsurface soil in all transects and surface
soil in all sites were compared to industrial screening values for direct contact multiplied by 100. The
comparison is presented in the last column of the screening tables presented in Appendix F.

Transects. No industrial scenario STCOPCs were identified in surface soil or subsurface soil for the
transects.

Sites. No industrial scenario STCOPCs were identified in surface soil for the fill areas.

7.2.1.3 Soil STCOPC Summary

No direct contact STCOPCs for either a residential or industrial scenario were identified for either the
transects or the sites. Therefore, surface and subsurface soils in these areas will not be further
evaluated in the short-term risk assessment.

7.2.2 Groundwater

The selection of STCOPCs for groundwater was conducted on a location-by-location basis. The
screening tables are presented in Appendix H, which lists each well included in the analysis.
Screening intervals and/or sample depths are also included where known. The Illinois Class II
Groundwater Criteria multiplied by 100 and a comparison of that value to the average concentration in
the well are presented in the last two columns of each table.

7-2
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Sauget Area 1
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As noted above and in the HHRA Workplan, a drinking water scenario would only be included in the
risk assessment if it was determined that groundwater was being used as a sole source of drinking
water for any of the residences in the study area that are downgradient of the fill areas. Private wells in
the study area are either not used or are used for outdoor household activities. Moreover, the Villages
of Sauget and Cahokia have ordinances in effect that prevent the use of groundwater as a potable
water supply source (see Appendix S). Therefore, a drinking water scenario is not included in the
short-term risk assessment. STCOPCs were identified to evaluate potential incidental exposures to
groundwater (i.e., non-drinking water scenarios), including incidental contact by a construction worker
that may excavate to a depth where groundwater would be exposed in the excavation, or potential
volatilization of VOCs through the soil column to indoor or outdoor air. As noted above, the
groundwater concentrations are compared to TACO Tier 1 Class II Groundwater Remediation
Objectives (presented in Appendix C).

A 30-foot bgs excavation depth is assumed as some sewer lines in the area are at that depth.
Moreover, volatilization from groundwater through the soil column to indoor and/or outdoor air is
generally assumed to occur up to depths of 15 feet bgs (MADEP, 1995). Therefore, wells and or
groundwater samples with screening intervals or sample collection depths between 0 and 30 feet bgs
were included in the evaluation.

A total of 34 groundwater sampling locations were included in the evaluation. Of these, 19 sampling
locations are existing wells from previous investigations (those beginning with EE and EEG
designations), 11 are new push sampling locations installed in support of the SSP (those beginning
with AA and SGW designations), and four sampling locations are existing residential area non-potable
use wells (those beginning with DW designations).

The results of the STCOPC selection for groundwater are presented in Table 7-1. Of the 34 sampling
locations, STCOPCs were identified in only six locations from Sites G, H, I, and L. No STCOPCs were
identified in the residential (non-potable) wells. Five locations have only one or two STCOPCs
identified, and one well (EEG-107, Site G) has seven STCOPCs identified. There appears to be no
clear pattern of STCOPCs between locations. A total of nine STCOPCs were identified in the six
locations combined. Of these, three are VOCs.

The nine STCOPCs were also evaluated in the chronic risk assessment as chronic COPCs. The
groundwater scenarios included in the chronic risk assessment include the following:

• Incidental ingestion and dermal contact (future construction worker)

• Inhalation of VOCs - excavation air (future construction worker)

• Inhalation of VOCs - indoor air (current indoor industrial worker)

• Inhalation of VOCs - outdoor air (current outdoor industrial worker, trespassing teenager)
_
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Concentrations of VOCs in groundwater were used to calculate indoor air, excavation air, and outdoor
air concentrations for the above scenarios in Appendices K (indoor air), L (excavation air), and M
(outdoor air). These calculated concentrations are compared to 100 times the USEPA Region 9 air
PRGs (USEPA, 1999) in Table 7-2. As indicated on the table, air concentrations of all constituents are
less than 100 times the USEPA Region 9 air PRGs (which are protective of residential exposure) with
the exception of benzene and chloroform in excavation air. Therefore, concentrations of these
constituents are compared to short-term air screening levels, as discussed in the HHRA workplan
(Appendix A) in Table 7-3. The short-term screening levels were obtained from the following sources:

• Threshold Limit Value (TLVs) and Biological Exposure Indices (BEIs). The American
Conference of Governmental Industrial Hygienists (ACGIH, 2000).

• National Institute for Occupational Health and Safety (NIOSH) Pocket Guide to Chemical
Hazards, http://www.cdc.gov/niosh/npg/pgdstart.html (NIOSH, 2000).

• Texas Natural Resource Conservation Commission (TNRCC) Effects Screening Levels (ESLs)
July 19, 2000 (TNRCC, 2000).

The calculated excavation air concentrations of both benzene and chloroform are below the TLVs and
NIOSH short-term air standards (Table 7-3). The concentration of benzene exceeds the short-term
TNRCC ESL. Although the excavation air concentration of benzene exceeds the TNRCC short-term
standard, this does not necessarily indicate that a short-term risk is present. The TNRCC ESLs are
very conservative and the exceedance of the benzene short-term ESL is slight. In addition, the
excavation air scenario is a potential future scenario; there are no current excavation trenches at the
site.

The six non-VOC STCOPCs were evaluated in the chronic risk assessment in a future construction
worker scenario. As indicated on Tables 6-5 and 6-6, none of these six constituents have a potential
cancer risk or an HQ that exceeds the target levels. Therefore, it is concluded that neither a chronic
nor an acute risk exists for these constituents.

Therefore, it is concluded that concentrations in groundwater are not posing a current short-term risk to
receptors at the site.

7.2.3 Sediment

Average constituent concentrations in sediment in the combined CS-F/Borrow Pit Lake area were
compared to 100 times the residential soil screening values for direct contact. This screen is
presented in the last column of the sediment screening table presented in Appendix E.

7-4
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No STCOPCs were identified in sediment, and sediment is therefore not evaluated further in the short-
term risk assessment.

7.2.4 Surface Water

Average constituent concentrations in surface water in the combined CS-F/Borrow Pit Lake area were
compared to 100 times the screening values for groundwater. The screening table is presented in
Appendix I; the comparison of the average concentration to 100 times the screening value is presented
in the last column. Based on this screen, no STCOPCs were identified in surface water. Therefore,
surface water is not evaluated further in the short-term risk assessment.

7.2.5 Fish Fillet

The selection of COPCs for fish fillet samples was conducted on a sample-by-sample basis in Section
3. The screening table is presented in Appendix I. As shown in the table, only one COPC, arsenic,
was identified in fish tissue. Arsenic was detected in only one of the three fish tissue samples
analyzed for arsenic at a concentration of 0.45 mg/kg. The RBC for fish tissue is 0.002 mg/kg; 100
times this value is 0.2 mg/kg. The arsenic concentration of 0.45 mg/kg is greater than 100 times the
RBC. Therefore, arsenic in fish fillet is identified as a STCOPC for the short-term risk assessment.

Arsenic in fish fillet was evaluated in the chronic risk assessment for a recreational fisher. In the RME
scenario, it was assumed that a recreational fisher ingests 8 grams of fish per day, every day, for 30
years. The results of the chronic risk assessment for potential carcinogenic effects indicate that the
potential risk for the recreational fisher (RME scenario) due to arsenic in fish fillet is 3.3 x 10~5 (Table
6-11). This is within the USEPA target risk range of 10"6 to 10"4. The results for chronic
noncarcinogenic risk assessment indicate that the HQ for ingestion of arsenic in fish fillet is 0.17 (Table
6-12). This is below the USEPA target HQ of 1. It should be noted that the fish tissue samples
collected here were analyzed for total arsenic. Arsenic can exist in organic and inorganic forms; the
organic forms are less, and in some cases much less, toxic than the inorganic forms (ATSDR, 1998).
It is well known that arsenic in aquatic organisms is predominantly present in organic forms; recent
quantitative analysis of inorganic and organic forms of arsenic in food stuffs indicates that inorganic
arsenic represented less than 1% of total arsenic in freshwater finfish, tuna, saltwater finfish and
shrimp (Schoof, et al., 1999). The screening values (USEPA Region 3 RBCs) and the USEPA toxicity
values used to evaluate arsenic in fish tissue assume all arsenic is in the inorganic form. Therefore, it
is likely that the chronic risk estimates for arsenic in fish tissue greatly overestimate actual risk. In
addition, the identification of arsenic as a STCOPC is also not appropriate due to these considerations.

Therefore, based on the results of the risk assessment, it is concluded that a chronic risk is not present
for arsenic in fish fillet. Therefore, it is also concluded that a short-term (acute) risk does not exist for
arsenic in fish fillet.

__
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7.2.6 Air

Ambient air sampling was conducted at Sites G, H, I and L to determine the tendency of site
constituents to enter the atmosphere and local wind patterns. At Site G, air samples were collected at
two upwind and two downwind locations. At Sites H, I, and L, air samples were collected at one
upwind and two downwind locations. Figure 3-7 identifies the ambient air sampling locations.

Air samples were analyzed for VOCs, SVOCs, PCBs, dioxins, and metals. Appendix J (Table J-6)
presents the comparison of average air concentrations in air to 100 times the PRGs for ambient air
(USEPA, 1999).

Methylene chloride is the only constituent identified as an STCOPC in air. It should be noted that
methylene chloride is a common laboratory contaminant, however, review of the field blank data did
not clearly indicate a problem with sample collection or analysis. Methylene chloride was identified as
a COPC in all four sites. However, the numerical results are sporadic (see Appendix J). For example,
in each downwind sample pair, methylene chloride was detected at a high concentration in one
sample, and not detected or detected at a much lower concentration in the second downwind sample.
As samples were collected from all areas on the same day, such spikes would not be expected.
Moreover, methylene chloride was not identified as a COPC in sites soils or groundwater. Therefore,
although it is not indicated by the sample blank evaluations, laboratory contamination appears to be
the most likely source of methylene chloride in these samples.

As noted in the HHRA Workplan, and because these data represent a single 24-hour snapshot of air
quality, they are not used for further risk calculations, and methylene chloride is not considered to be
present.

7.2.7 Summary of STCOPC

Based on the analysis of short-term risk presented above, it is concluded that no short-term (acute)
risks are posed at the site.
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DRAFT TABLE 7-1
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
GROUNDWATER - SHORT TERM EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Constituent * Location
1 ,1 ,2,2-Tetrachloroethane *
2,4-Dichlorophenol
4-Chloroaniline
Benzene *
Chloroform *
delta-BHC
Pentachlorophenol
Phenol
Total 2,3,7,8-TCDD TEQ

Total:

G
EEG-107

--
X
X
X
-
X
X
X
X
7

H
EE-01

X
--
--
--
--
--
X
--
--
2

EE-02
-
-
--
--
X
--
X
--
--
2

1
AA-I-S1

-
--
X
—
--
--
--
--
--
1

EE-12
-
-
-
-
--
--
--
—
X
1

L
EEG-109

-
--
-
-
X
--
--
~
--
1

Notes:
-- This constituent was not identifed as a constituent of potential concern based on this screen.
* Indicates volatile organic compound (VOC).
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TABLE 7-2
COMPARISON OF CALCULATED AIR CONCENTRATIONS FOR VOCs TO PRGs
GROUNDWATER - SHORT TERM EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
Air

Constituent * Location
VOCs
1 ,1 ,2,2-Tetrachloroethane *
Benzene *
Chloroform *

G
Indoor

(a)

4.45E-04

Outdoor
(a)

1.20E-05

Excavation (b)
EEG-107

-
1.00E-01

-

H
Indoor
•fflU

2.24E-07

4.72E-05

Outdoor
(a)

5.50E-08

2.60E-06

Excavation (b)
EE-01

2.80E-04
-
-

EE-02

-
-

1.16E-02

1

AA-I-S1

-
-
~

EE-12

--
-
-

L
Indoor

(a)

6.49E-06

Outdoor
(a)

4.30E-06

Excavation (b)
EEG-109

-
-

2.08E-03

Air PRG (c)

3.30E-05
2.50E-04
8.40E-05

100 Times
Air PRG (c)

3.30E-03
2.50E-02
8.40E-03

Notes:
— This constituent was not identifed as a constituent of potential concern based on the short-term groundwater screen.
PRG - Preliminary Remediation Goal.
VOC -Volatile Organic Compound.
(a) - Calculated based on average groundwater concenentration in this area. Units = mg/nYXB.
(b) - Excavation air concentrations calculated based on average concentration in each well. Units = mg/rr^S.
(c) - See Appendix C Table C-5 for references. Concentrations greater than 100 times the PRG are shaded.
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TABLE 7-3
COMPARISON OF CALCULATED VOC AIR CONCENTRATIONS TO SHORT TERM ACTION LEVELS
GROUNDWATER - SHORT TERM EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
Location

Constituent

3enzene
Chloroform

G - Excavation Air
EEG-107
(mg/m3)

0.1 (e)
-

H - Excavation Air
EE-02

(mg/m3)

-
0.0116

TLVs (a)
STEL

(mg/m3)

7.987
NA

NIOSH (b)
TWA-STEL

(mg/m3)

3.19
9.78 (d)

PEL-STEL
(mg/m3)

15.95
NA

TNRCC ESL (c)
Short-term

(mg/m3)

0.075
0.098

Notes:
- This constituent was not identifed as a constituent of potential concern based on the short-term groundwater screen.
Shading indicates that the concentration is above the Long-Term TNRCC ESL.
BEI - Biological Exposure Indices.
ESL - Effects Screening Level.
NIOSH - National Institute for Occupational Health and Safety.
PEL - Permissible Exposure Limit.
STEL - Short-Term Exposure Limit. The concentration to which it is believed that workers can be exposed continuously for a

short period without adverse effect. It is defined as a 15-minute TWA exposure which should not be exceeded at any
time during the workday, unless otherwise stated.

TLV - Threshold Limit Value.
TNRCC - Texas Natural Resource Conservation Commission.
TWA - Time Weighted Average. Concentration for a 10-hour day and 40-hour workweek, to which it is believed that nearly

all workers may be repeatedly exposed, day after day, without adverse effect.
VOC - Volatile Organic Compound.
(a) - TLVs and BEIs. The American Conference of Governmental Industrial Hygienists (ACGIH, 2000).
(b) - NIOSH Pocket Guide to Chemical Hazards, http://www.cdc.gov/niosh/npg/pgdstart.html
(c) - TNRCC Effects Screening Levels. July 19, 2000. Short-term indicates a 1 hour averaging period.
(d) - 60-minute STEL.
(e) - Concentration exceeds Short Term (1-hour average) TNRCC ESL.
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8.0 SUMMARY AND CONCLUSIONS

This report has presented the baseline human health risk assessment (HHRA) and the stream-lined
short-term risk assessment for Sauget Area 1, located in Sauget and Cahokia, Illinois. It is Volume II
of the RI/SC for Sauget Area 1 (in preparation). The environmental evaluations of Sauget Area 1 are
being conducted as an EE/CA for the Sauget Area 1 sites and soil, sediment, surface water and air,
and for the RI/FS for Sauget Area 1 groundwater. The HHRA was conducted to satisfy the SOW for
the EE/CA and RI/FS (specifically Task 4 Section 2.5 and Task 5 Section 2 of the SOW) provided as
an attachment to the AOC entered into by the USEPA and Solutia, as well as to be compliant with the
NCR (USEPA, 1990).

The HHRA and the short-term risk assessment were conducted in accordance with the USEPA-
approved HHRA Workplan dated June 25, 1999 (including the August 6, 1999 revised pages), which
was submitted as Volume 1B of the SSP for Sauget Area 1 (Solutia, 1999). The HHRA Workplan is
provided as Appendix A to this report.

The HHRA and the short-term risk assessment were conducted using data from environmental
samples collected from the study area (shown in Figure 1-1 and described in more detail in Section 2)
in accordance with the USEPA-approved SSP. The SSP for Sauget Area 1 was designed to
investigate three major areas of the Sauget Area 1 study area (the media sampled in each are
identified in parenthesis):

• The Sites G, H, I, L, M, and N (waste, surface soil, groundwater, sediment, surface water,
ambient air);

• Dead Creek and its environs including creek segments CS-B, CS-C, CS-D, CS-E, and CS-F,
which includes the Borrow Pit Lake (sediment, surface water and fish tissue); and

• The residential/commercial/undeveloped areas adjacent to Dead Creek, evaluated as
Transects 1, 2, 3, 4, 5, 6, and 7 (surface soil, subsurface soil, and groundwater).

Background or reference samples were collected for surface soil, subsurface soil, groundwater,
surface water, sediment, fish tissue, and ambient air. The SSP identified the suites of analytes for
each medium. The analytes included in the risk assessment are: VOCs, SVOCs, metals, mercury,
cyanide, PCBs, pesticides, herbicides, and dioxins. Validated laboratory analytical data are compiled
in the Data Validation Report (Solutia, 2000a), and field data are compiled in the Field Sampling
Report (Solutia, 2000b).

On May 31, 2000, the USEPA issued a UAO to Monsanto Company and Solutia Inc. (Docket No. V-W-
99-C-554) pursuant to section 106(a) of the Comprehensive Environmental Response, Compensation
and Liability Act of 1980 as amended, 42 U.S.C. Section 9606(a). The Order requires, among other

__
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things, a sediment removal action at Sauget Area 1 Creek Segments B and Fill Area M and Creek
Segments C, D and E and the portion of Creek Segment F between Creek Segment E and Route 3,
which are located in Sauget and Cahokia, Illinois. Therefore, these areas were not further evaluated in
the risk assessment.

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health
risk assessments developed by USEPA (USEPA, 1989a); these steps are:

• Data Evaluation and Hazard Identification

• Toxicity Assessment

• Exposure Assessment

• Risk Characterization

The risk assessment results are summarized by step below.

8.1 Data Evaluation and Hazard Identification

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as COPCs for quantitative evaluation in the risk assessment. This step of the
risk assessment involves compiling and summarizing the data for the risk assessment, and selecting
COPCs based on a series of screening steps. Several factors are typically considered in selecting
COPCs for a site, including natural background, frequency of detection, and toxicity, including essential
nutrient status.

Per the HHRA Workplan, IEPA TACO Tier I criteria (IEPA, 1998) were used for the identification of
COPCs for soil and groundwater for quantitative evaluation in the risk assessment. Where IEPA
TACO Tier I criteria were not available, USEPA Region 9 PRGs (1999) were used. Residential values
were used to identify COPCs for transect soils and sediments, and industrial values were used to
evaluate transect and site soils. The TACO program also provides screening criteria for the
groundwater ingestion component of the soil to groundwater pathway that were used here. These
latter values conservatively address leaching of constituents from soils to underlying groundwater.

IEPA TACO Tier I values are not available for surface water, fish tissue, or air. Hence, surface water
data were compared to the groundwater criteria. Fish tissue data were compared to the USEPA
Region 3 RBCs for fish (USEPA, 2000b). Air concentrations were compared to USEPA Region 9
PRGs (USEPA, 1999) for ambient air.
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Background samples were collected in the vicinity of the site to provide information on naturally-
occurring levels of constituents typical for the local area. The purpose of comparing site conditions to
local background is to determine if site concentrations of constituents are representative of background
concentrations, which, therefore, should not be included in risk calculations. Background comparisons
were conducted for each medium using site-specific background data.

The procedure for determining whether a constituent concentration is consistent with background
follows that developed by USEPA Region 4 (USEPA, 2000a) and presented in the HHRA Workplan
(Appendix A). Maximum detected concentrations of constituents in environmental media at the site
were compared to two times the arithmetic mean site-specific background concentration. Therefore, if
maximum concentrations of constituents in an area are found to be less than two times the average
background concentrations, then those constituents are eliminated from quantitative evaluation in the
risk assessment.

In the screening process, constituents in an area/medium with maximum concentrations less than or
equal to the screening criteria were not included as COPCs. Where no COPCs are identified for an
area/medium, that area/medium was not evaluated quantitatively in the HHRA.

No COPCs were identified in surface water. Therefore, surface water was not further evaluated in the
risk assessment. No direct contact COPCs for either a residential or industrial scenario were identified
for Transect 1 , Transect 2, or Site G. Therefore, surface and subsurface soils in these areas were not
further evaluated in the risk assessment.

The majority of the COPCs identified in surface and subsurface soils in the transects and in Site N (five
of seven) are PAHs (Tables 3-1 and 3-2). Of the remaining two COPCs, dieldrin was identified as a
COPC in Transect 5 surface soil for the residential scenario, and arsenic was identified as a COPC in
Transect 7 surface soil for both the residential and industrial scenarios.

PAHs are common combustion products and are found in grilled foods, charcoal, and in motor oils and
asphalt paving (ATSDR, 1995). A paper entitled "Background Levels of Polycyclic Aromatic
Hydrocarbons (PAH) and Selected Metals in New England Urban Soils" (Bradley et al., 1994)
investigated the occurrence of PAHs in soils in three New England towns: Boston, MA: Providence, Rl;
and Springfield, MA. Samples were collected in non-industrial areas. PAH concentrations were
consistently higher than residential screening criteria. Higher PAH concentrations were found near
roadways and near telephone poles. Comparison of the PAH concentrations reported in the paper
with those concentrations detected in Transect 3, 4, 5, 6, and 7 surface soils indicates that the transect
concentrations are similar to those presented in the paper, i.e., are consistent with urban background.

Arsenic was identified as a COPC in surface soils in Transect 7. Of the nine surface soil samples
collected in this transect, eight had concentrations ranging from 6.2 to 8.1 mg/kg, below the site-
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specific background concentration of 19 mg/kg. However, one sample in Transect 7 (UAS-T7-S1-0-
0.5FT) had an arsenic concentration of 34 mg/kg. Because this maximum detected value is greater
than the background concentration, arsenic was identified as a COPC in Transect 7. Although the
majority of the COPCs identified in the transect soils are likely consistent with background
concentrations, they have all been quantitatively evaluated in the risk assessment.

The COPCs identified in the industrial scenario for surface soils in the fill areas are PAHs, arsenic, and
copper, PCBs and TCDD-TEQs. These are all quantitatively evaluated in the risk assessment.

The selection of COPCs for groundwater was conducted on a location-by-location basis. Samples with
screening intervals or sample collection depths between 0 and 30 feet bgs were included in the
evaluation. Because groundwater in the area is not used a source of drinking water (see Appendix S),
exposure to COPCs in groundwater could occur due to either volatilization of COPCs into indoor or
outdoor air, or contact with COPCs in groundwater exposed in an excavation trench. A 30-foot bgs
excavation depth is assumed as some sewer lines in the area are located at that depth. Moreover,
volatilization from groundwater through the soil column to indoor and/or outdoor air is generally
assumed to occur up to depths of up to 15 feet bgs (MADEP, 1995). Based on these considerations, a
total of 34 groundwater sampling locations were included in the evaluation. Of these, 19 locations are
existing wells from previous investigations (those beginning with EE and EEG designations), 11 are
push sampling locations installed in support of the SSP (those beginning with AA and SGW
designations), and four locations are existing residential area non-potable use wells (those beginning
with DW designations).

The results of the COPC selection for groundwater are presented in Table 3-5. Of the 34 groundwater
sampling locations, COPCs were identified in only 14. Five locations have only one or two COPCs
identified. Seven locations have between six and 11 COPCs identified, and two locations have 17 and
19 COPCs identified; these are in Sites G and H, respectively. There appears to be no clear pattern of
COPCs between locations. A total of 42 COPCs were identified in the 14 groundwater sampling
locations combined. Of these, 12 are VOCs. Of the four residential area non-potable use wells, a
single COPC, lead, was identified in only one well (DW-MCDO). This is the only COPC identified in
the approximately 10 locations located south of Site L, and lead was not identified as a COPC in any
other well included in the evaluation.

Two COPCs, arsenic and PCBs, were identified in sediment, as shown in Table 3-6. One COPC was
identified in fish tissue - arsenic, as shown on Table 3-6. Arsenic was detected in only one of the three
fish tissue samples analyzed for arsenic. No COPCs were identified in surface water. Therefore,
surface water is not evaluated further in the risk assessment.

COPCs identified in Site TCLP samples, Site leachate samples and in Site historical subsurface soils
are presented in Appendix T.

__
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8.2 Dose-Response Assessment

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk.

Sources of the published toxicity values in this risk assessment include USEPA's Integrated Risk
Information System (IRIS) (USEPA, 2000c), the Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997b), and the USEPA National Center for Environmental Assessment (NCEA) in
Cincinnati, Ohio.

Risks were calculated for 2,3,7,8-TCDD and the dioxin and furan congeners using the cancer slope
factor for 2,3,7,8-TCDD listed in HEAST and using the TEFs provided by WHO (Van den Berg et al.,
1998), presented in Table 4-6. The TEFs are fractions that equate the potential toxicity of each
congener to that of 2,3,7,8-TCDD.

8.3 Exposure Assessment

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPC retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios identifying
appropriate environmental media and exposure pathways for current and potential future site uses and
receptors are then developed. Those potential exposure pathways for which COPCs are identified and
are judged to be complete are evaluated quantitatively in the risk assessment.

8.3.1 Conceptual Site Model

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a CSM
for human health was developed. The purpose of the CSM is to identify source areas, potential
migration pathways of constituents from source areas to environmental media where exposure can
occur, and to identify potential human receptors.
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The CSM for the Sauget Area 1 risk assessment is presented in Figure 5-1 . The CSM identifies
potential sources, constituent migration pathways from one medium to another, and potential
exposure pathways (e.g., soil, groundwater), potential exposure routes (e.g., ingestion, inhalation),
and potential receptors (e.g., worker, resident). Historical evidence presented in the SSP
demonstrates that the major source of COPCs in surface water and sediments in Dead Creek was
industrial and municipal discharges directly to the creek. There are no current discharges to the
creek other than stormwater.

Surface and subsurface soil samples were collected and analyzed from transects in the
residential/commercial/undeveloped areas. The SSP sampling program for this area was developed
to address the potential for sediments in Dead Creek to serve as a source of constituents to soils in
the surrounding flood plain via overbank flooding. Transects were located on alternating sides of
Dead Creek from the sites south to Route 3 (Figure 3-1 ), with the intention of determining if there
was a north to south concentration gradient of constituents. Sampling locations on the transects
extended out east or west of the creek, with the intention of determining if there was a concentration
gradient of constituents extending out from the creek.

A review of the data indicate that Dead Creek is not serving as a source of constituents to soils in
the surrounding flood plain. The COPCs identified in transect soils in Section 3.0 are likely
representative of background conditions in the area, as discussed above. Moreover, no COPCs
were identified in soils in Transects 1 and 2, which are the transects located closest to the sites.
Therefore, it can also be concluded that the sites are not serving a source of constituents to the
residential, commercial and undeveloped soils in the study area.

8.3.2 Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site. The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure. Both measured and modeled EPCs have
been used in this risk assessment.

Measured EPCs. The EPC for a human health risk assessment is defined as the 95% upper
confidence limit (95% UCL) on the arithmetic mean concentration, or the maximum concentration,
whichever is lower (U.S. EPA, 1992a), for the RME scenario and the arithmetic mean concentration for
the MLE scenario. Summary statistics have been calculated for each COPC in each medium, as
presented in Appendix B. Calculation of the 95% UCL is dependent upon the distribution of the data
set. The 95% UCL calculations were conducted as described by USEPA (1992a).

Modeled EPCs. Some pathways required modeling to derive the EPCs. These pathways include
volatile constituents in groundwater migrating upwards and infiltrating into indoor air, outdoor air and
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excavation air, generation of fugitive dusts from undisturbed soils as well as during construction
activities, and prediction of garden produce concentrations. The models used are described in Section
5.0 and the appendices.

The exposure point concentrations for each COPC in each medium are presented in Section 5 tables
for both the RME and MLE scenarios.

8.3.3 Receptor Evaluation

Table 5-1 presents the detailed receptor/pathway/area matrix that summarizes the receptors evaluated
in each area, by medium and exposure route. These scenarios were developed based on the data,
the CSM, and the COPCs identified in each medium. RME scenarios and MLE scenarios based on
appropriate USEPA guidance were both evaluated in the quantitative risk assessment. In all, 64
receptor scenarios were evaluated in the Sauget Area 1 risk assessment. In addition to these
evaluations, an additional construction worker evaluation was conducted using data from TCLP and
leachate samples and historical subsurface soil data. This evaluation is presented separately in
Appendix T.

To estimate the potential risk to human health that may be posed by the presence of COPCs in
environmental media in the study area, it is first necessary to estimate the potential exposure dose of
each COPC for each receptor. The exposure dose is estimated for each constituent via each
exposure pathway by which the receptor is assumed to be exposed. Exposure dose equations
combine the estimates of constituent concentration in the environmental medium of interest with
assumptions regarding the type and magnitude of each receptor's potential exposure to provide a
numerical estimate of the exposure dose. The exposure dose is defined as the amount of COPC
taken into the receptor and is expressed in units of milligrams of COPC per kilogram of body weight
per day (mg/kg-day). The exposure doses are combined with the toxicity values to estimate potential
risks and hazards for each receptor. The exposure dose and risk calculation spreadsheets are
presented in Appendix P.

8.4 Risk Characterization Methodology

The potential risk to human health associated with potential exposure to COPCs in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization is
the process in which the dose-response information (Section 4.0) is integrated with quantitative
estimates of human exposure derived in the Exposure Assessment (Section 5.0). The result is a
quantitative estimate of the likelihood that humans will experience any adverse health effects given
the exposure assumptions made. Two general types of health risk are characterized for each
potential exposure pathway considered: potential carcinogenic risk and potential noncarcinogenic
risk. Carcinogenic risk is evaluated by averaging exposure over a normal human lifetime, which,
based on USEPA guidance (1989a), is assumed to be 70 years. Noncarcinogenic risk is evaluated
by averaging exposure over the total exposure period.

_

J:\lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Report Rev 1\Report.doc June 1, 2001
Revision 1



Sauget Area 1
HHRA-EE/CAand RI/FS ffiuj.-MAJisinam

Characterization of the potential impact of potential carcinogenic and noncarcinogenic constituents is
approached in very different ways. The difference in approaches arises from the conservative
assumption that substances with possible carcinogenic action proceed by a no-threshold mechanism,
whereas other toxic actions may have a threshold, a dose below which few individuals would be
expected to respond. Thus, under the no-threshold assumption, it is necessary to calculate a risk, but
for constituents with a threshold, it is possible to simply characterize an exposure as above or below
the threshold. In risk assessment, that threshold is termed an RfD.

8.4.1 Carcinogenic Risk Characterization

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a constituent in environmental media at the site. This likelihood is a function of the dose
of a constituent (described in the Exposure Assessment, Section 5.0) and the CSF (described in the
Toxicity Assessment, Section 4.0) for that constituent. The ELCR is the likelihood over and above the
background cancer rate, which currently in the U.S. is between 1 in 3 and 1 in 4 (Landis et at., 1998),
that an individual will contract cancer in his or her lifetime. The risk value is expressed as a probability
(e.g., 10"6, or one in one million). The ELCR is calculated using the following equation:

ELCR = LADD (mg/kg - day) x CSF (mg/kg - day)-1

The potential carcinogenic risk for each exposure pathway is calculated for each receptor. In current
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative. Pathway and
area-specific risks were summed to estimate the total site potential cancer risk for each receptor. A
summary of the total site cancer risks for each receptor group were presented in Section 6.0 and
compared to the USEPA's target risk range of 10"4 to 10"6. Any COPC that causes an exceedance of
the 10"4 risk level for a particular receptor was designated a COC. Both RME and MLE results were
considered in the identification of COCs. Remedial goals (RGs) were then calculated for each COC.

The target risk levels used for the identification of COCs are based on USEPA guidance and Illinois
TACO guidance. Specifically, USEPA provides the following guidance (USEPA, 1991 a):

"Where the cumulative carcinogenic site risk to an individual based on reasonable maximum
exposure for both current and future land use is less than 10 ,̂ and the non-carcinogenic hazard
quotient is less than 1, action generally is not warranted unless there are adverse environmental
impacts." and,

"The upper boundary of the risk range is not a discrete line at 1 x 10 ,̂ although EPA generally
uses 1 x 10"4 in making risk management decisions. A specific risk estimate around 10^ may be
considered acceptable if justified based on site-specific conditions."
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I ERA provides the following summary for the evaluation of cumulative risk for carcinogens (IEPA,
1998, Fact Sheet 13: Mixture Rule):

"The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in
10,000 [10^]. Therefore, the risk from all on-site similar acting carcinogens must be added
together. If this cumulative risk level is greater than 1 in 10,000, corrective action must be taken
to reach an acceptable risk level."

8.4.2 Non-Carcinogenic Risk Characterization

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each COPC
with the RfD for that COPC. The resulting ratio, which is unitless, is known as the Hazard Quotient
(HQ) for that constituent. The HQ is calculated using the following equation:

HQ = CADDjmg/kg-day)
RfD (mg/kg - day)

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989a). When the HQ is less
than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects are
expected. If the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health
effects to occur; however, the magnitude of the HQ cannot be directly equated to a probability or effect
level. HQs for a given pathway are summed to provide a hazard Index (HI). Pathway His are summed
to provide a total receptor HI. When the HI is less than 1, the target has not been exceeded, and no
adverse noncarcinogenic effects are expected. This initial HI summation assumes that all the COPCs
are additive in their toxicity, and is considered only a screening step as additive toxicity may not be
correct. If the HI is greater than 1, further evaluation is necessary to determine if the COPCs are
additive in toxicity. This evaluation is termed a toxic endpoint analysis, and is discussed in
Appendix R. Any COPC that causes an exceedance of a toxic-endpoint specific HI of one was
designated a COC.

8.4.3 Calculation of Remedial Goals

For potentially carcinogenic risk results, COCs are identified as those COPCs that cause an
exceedance of the target risk level of 10"*. For noncarcinogenic hazard results, COCs are identified as
those COPCs that cause an exceedance of the toxic-endpoint specific HI of one. RGs have been
calculated for those COPCs identified as COCs.

Where RGs are calculated, the following formula is used:
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RG_ EPCxTarget (RiskorHQ)
Calculated (Risk or HQ)

The EPC is the exposure point concentration used in the risk calculations. Where only one constituent
is the risk driver, the target risk level per constituent to be used in the RG calculation is 1x10^ minus
the total risk for all other constituents for that receptor. Similarly, the target HQ per constituent is 1
minus the HQ for all other constituents with similar toxic endpoints.

When there is more than one constituent identified as a COC for a given scenario, the target risk level
(or HQ for noncarcinogens) is again 1 x 10"4 (or 1 for noncarcinogens) minus the total risk (or HI for
noncarcinogens) for all other constituents for that receptor. However, this target risk (or HQ for
noncarcinogens) is then apportioned between the identified COCs. This apportioning can be done in
any manner, though most commonly it is done equally between all of the COCs.

8.5 Potential Carcinogenic Risk Results

Potential carcinogenic risks are summarized for all receptors and pathways for the transects in Table
8-1, and for the Sites in Table 8-3. Table 8-6 presents the recreational receptors risks.

8.5.1 Transects

As shown in Table 8-1, all potential risks calculated for both the RME and MLE receptor scenarios for
the transects are within or below the USEPA target risk range of 10"4 to 10"6.

8.5.2 Sites

As shown in Table 8-3, all potential risks calculated for both the RME and MLE receptor scenarios in
the sites are within or below the USEPA target risk range of 10"4 to 10"6, with the exception of the RME
outdoor industrial worker receptor in Site I. The calculated risk for this receptor is 1.66x10^, which is
only slightly above 10"4. The risk calculated for 2,3,7,8-TCDD-TEQ for this receptor is 1.38x10"4 due to
potential incidental ingestion and dermal contact with soils (see Table 6-3). Therefore, 2,3,7,8-TCDD-
TEQ is identified as a COC for Site I soils.

8.5.3 Dead Creek/Borrow Pit Lake

As shown in Table 8-6, both RME and MLE risks are within or below the target risk range of 10"4 to 10"6

for the recreational teen and the recreational fisher receptors.
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8.5.4 Summary of Potentially Carcinogenic Risk Results

As noted above, potential carcinogenic risk results are evaluated based on the 10"6 to 10"* risk range.
The following scenarios resulted in risks below the target risk range (i.e., risks less than 10"6):

Transect 3 - RME Outdoor Industrial Worker
Transect 3 - MLE Outdoor Industrial Worker
Transect 3 - RME Construction Worker
Transect 3 - MLE Construction Worker
Transect 3 - MLE Resident

Transect 4 - MLE Outdoor Industrial Worker
Transect 4 - RME Construction Worker
Transect 4 - MLE Construction Worker
Transect 4 - MLE Resident

Transect 5 - MLE Resident

Transect 6 - MLE Outdoor Industrial Worker
Transect 6 - RME Construction Worker
Transect 6 - MLE Construction Worker
Transect 6 - MLE Resident

Transect 7 - MLE Outdoor Industrial Worker
Transect 7 - RME Construction Worker
Transect 7 - MLE Construction Worker

Site G - RME Indoor Industrial Worker
Site G - MLE Indoor Industrial Worker
Site G - RME Outdoor Industrial Worker
Site G - MLE Outdoor Industrial Worker
Site G - RME Trespassing Teen
Site G - MLE Trespassing Teen

Site H - RME Indoor Industrial Worker
Site H - MLE Indoor Industrial Worker
Site H - MLE Trespassing Teen

Site I - MLE Indoor Industrial Worker

Site L - RME Indoor Industrial Worker
__
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Site L - MLE Indoor Industrial Worker
Site L - MLE Outdoor Industrial Worker
Site L - RME Construction Worker
Site L - MLE Construction Worker
Site L - MLE Construction Worker - Suppelemental
Site L - RME Trespassing Teen
Site L - MLE Trespassing Teen

Site N - MLE Resident

Dead Creek/Borrow Pit Lake - RME Recreational Teen
Dead Creek/Borrow Pit Lake - MLE Recreational Teen

The following scenarios [and risk-driving constituents - environmental medium] resulted in risks
between 10"6 and 10'5, which are within the target risk range:

Transect 3 - RME Resident (benzo(a)pyrene - soil]

Transect 4 - RME Outdoor Industrial Worker [benzo(a)pyrene - soil]

Transect 5 - RME Resident [benzo(a)pyrene and dieldrin - soil]

Transect 6 - RME Outdoor Industrial Worker [benzo(a)pyrene - soil]

Transect 7 - RME Outdoor Industrial Worker [benzo(a)pyrene and arsenic - soil]
Transect 7 - MLE Resident [arsenic - produce]

Site G - MLE Construction Worker [2,3,7,8-TCDD-TEQ - soil]
Site G - MLE Supplemental Construction Worker [PCBs - subsurface soil, Pentachlorophenol

- leachate]

Site H - MLE Outdoor Industrial Worker [2,3,7,8-TCDD-TEQ - soil]
Site H - RME Construction Worker [pentachlorophenol - groundwater]
Site H - MLE Construction Worker [pentachlorophenol - groundwater]
Site H - MLE Supplemental Construction Worker [PCBs - subsurface soil]
Site H - RME Trespassing Teen [2,3,7,8-TCDD-TEQ - soil]

Site I - RME Indoor Industrial Worker [vinyl chloride - groundwater]
Site I - MLE Outdoor Industrial Worker [2,3,7,8-TCDD-TEQ and PCBs - soil]
Site I - RME Construction Worker [2,3,7,8-TCDD-TEQ - soil and groundwater]
Site I - MLE Construction Worker [2,3,7,8-TCDD-TEQ - groundwater]

__
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Site I -MLE Supplemental Construction Worker [PCBs, 2,3,7,8-TCDD-TEQ,
Pentachlorophenol - leachate]
Site I - MLE Trespassing Teen [2,3,7,8-TCDD-TEQ - soil]

Site L - RME Outdoor Industrial Worker [benzo(a)pyrene - soil]
Site L -RME Supplemental Construction Worker [PCBs - subsurface soil]

Site N - RME Resident [benzo(a)pyrene - soil]

Dead Creek/Borrow Pit Lake - MLE Recreational Fisher [arsenic - fish]

The following scenarios resulted in risks between 10"5 and 10"4, which are within the target risk range:

Transect 4 - RME Resident [benzo(a)pyrene - soil]

Transect 6 - RME Resident [benzo(a)pyrene - soil]

Transect 7 - RME Resident [arsenic - produce]

Site G - RME Construction Worker [pentachlorophenol and 2,3,7,8-TCDD-TEQ -
groundwater]

Site G - RME Supplemental Construction Worker [Pentachlorophenol - subsurface
soil and leachate, PCBs - subsurface soil]

Site H - RME Outdoor Industrial Worker [2,3,7,8-TCDD-TEQ - soil]

Site H — RME Supplemental Construction Worker [PCBs, 1,4-Dichlorobenzene,
Benzo(a)pyrene - subsurface soil]

Site I - RME Trespassing Teen [2,3,7,8-TCDD-TEQ - soil]

Site I - RME Supplemental Construction Worker [Pentachlorophenol, Chloroform,
PCBs, 1,1-Dichloroethene, 2,3,7,8-TCDD-TEQ, leachate;
Hexachlorobenzene, PCBs, Toxaphene - subsurface soil]

Dead Creek/Borrow Pit Lake - RME Recreational Fisher [arsenic - fish]

The following scenario resulted in a risk above 10 ,̂ which is above the target risk range:

Site I RME - Outdoor Industrial Worker [2,3,7,8-TCDD-TEQ - soil]

Based on the exceedance of the 10"* risk level for the RME Outdoor Industrial Worker in Site I, 2,3,7,8-
TCDD-TEQ is identified as a COC in Site I soils.
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8.6 Potential Noncarcinogenic Hazard Results

Potential noncarcinogenic hazards are summarized for all receptors and pathways for the transects in
Table 8-2, and for the Sites in Table 8^. Table 8-7 presents the recreational receptors risks.

8.6.1 Transects

As shown in Table 8-2, all potential His calculated for both the RME and MLE receptor scenarios for
the transects are below the target HI of 1 .

8.6.2 Sites

As shown in Table 8^, all potential His calculated for both the RME and MLE receptor scenarios for
the sites are below the target HI of 1 , with the exception of the following:

• The RME construction worker in Site G;

• The RME construction worker in Site H;

• The MLE construction worker in Site H;

• The RME outdoor industrial worker in Site I; and

• The RME construction worker in Site I.

Because these His were calculated by summing all His for all pathways, a toxic endpoint analysis was
conducted for each receptor, as discussed in Section 8.6.4.

8.6.3 Dead Creek/Borrow Pit Lake

As shown in Table 8-7, both RME and MLE risks are below the target HI of 1 for the recreational teen
and the recreational fisher receptors.

8.6.4 Toxic Endpoint Analysis

The RME construction worker in Site G. A toxic endpoint analysis was conducted for this receptor, as
presented in Appendix R and summarized in Table 8-5. As shown, none of the toxic endpoint specific
His exceed the target of 1 , therefore, no COCs are identified for this receptor in this area.

The RME construction worker in Site H. A toxic endpoint analysis was conducted for this receptor, as
presented in Appendix R and summarized in Table 8-5. As shown, all of the toxic endpoint His are
below 1 with the exception of "nasal effects." This is due to potential inhalation exposures to
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chloroform and naphthalene (see Table R-3) volatilized from exposed groundwater in an excavation
trench (Table 6-6). Therefore, chloroform and naphthalene are identified as COCs for groundwater in
Site H.

The MLE construction worker in Site H. A toxic endpoint analysis was conducted for this receptor, as
presented in Appendix R and summarized in Table 8-5. As shown, none of the toxic endpoint specific
His exceed the target of 1, therefore, no COCs are identified for this receptor in this area.

The RME outdoor industrial worker receptor in Site I. PCBs are the main contributor to the HI of 2.15
for this scenario. The total HQ for PCBs is 1.99, due to potential ingestion and dermal contact with
surface soil. A review of Table R-1, which presents toxic endpoints by constituent, indicates that the
toxic endpoints for PCBs are immune, skin and eye effects. None of the other COPCs in Site I exhibit
these effects, thus, a quantitative toxic endpoint analysis was not conducted, and PCBs are identified
as a COC for soil for the outdoor industrial worker scenario in Site I.

The RME construction worker in Site I. PCBs are the main contributor to the HI of 2.04 for this
scenario. The total HQ for PCBs is 1.08, with the majority (1.03) due to potential ingestion and dermal
contact with surface soil. As noted above, review of Table R-1, which presents toxic endpoints by
constituent, indicates that the toxic endpoints for PCBs are immune, skin and eye effects. None of the
other COPCs in Site I exhibit these effects; thus, a toxic endpoint analysis was not conducted, and
PCBs are identified as a COC for soil for the construction worker scenario in Site I.

8.6.5 Summary of Noncarcinogenic Hazards

Based on the toxic endpoint analyses, the following constituents are identified as COCs:

• Chloroform and naphthalene in groundwater in Site H for the construction worker scenario.

• PCBs in surface soil in Site I for the outdoor industrial worker and construction worker
scenarios.

8.7 Remedial Goals

8.7.1 2,3,7,8-TCDD-TEQ in Site I

2,3,7,8-TCDD-TEQ was identified as a COC in Site I soils for the outdoor industrial worker, due to an
exceedance of the target risk level of 10"4. The following RG is calculated using the equation in
Section 8.4.3. The EPC for 2,3,7,8-TCDD-TEQ in Site I is 0.012 mg/kg. The risk associated with all
other COPCs in Site I for the outdoor worker receptor is 3E-05. Therefore, for a total receptor target
risk level of 1E-04, the target risk level for 2,3,7,8-TCDD-TEQ alone is 7E-05. Thus the RG for 2,3,7,8-
TCDD-TEQ is 0.0062 mg/kg.

__
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Of the four soil samples collected in Site I, only one sample exceeds this target concentration; this is
WASTE-I-B2-0-0.5FT (see Figure 8-1). Therefore, a remedial action may be warranted at this location,
however, it should be noted that the target risk range was not exceeded for the MLE scenario for this
receptor.

8.7.2 Chloroform and Naphthalene in Site H

Chloroform and naphthalene were identified as COCs in Site H groundwater for the RME construction
worker receptor due to an exceedance of the target toxic endpoint HI of 1 (for nasal effects). An RG is
calculated using the equation in Section 8.4.5.

First, the EPCs must be identified. Hazards and risks associated with potential exposure to
groundwater were calculated on a per groundwater sampling location basis, prorated based on the
number of groundwater sampling locations in the evaluation, such that the hazard/risk per location
could be summed for a total hazard/risk for the site. VOCs were detected in two of the three
groundwater sampling locations in Site H (EE-01 and EE-02). Therefore, these two locations were
evaluated in the excavation trench scenario for the construction worker. Naphthalene was detected in
both VOC-containing locations. The concentration in well EE-01 is 2.3 mg/L and the concentration in
well EE-02 is 0.195 mg/L; the effective risk concentration is the average of these two, which is 1.25
mg/L. Chloroform was detected in one of these two VOC-containing locations; therefore, although the
EPC for chloroform in EE-02 is 0.425 mg/L, the effective risk concentration is 0.213 mg/L. [Note that
this is a conservative approach, as not all groundwater sampling locations in Site H were used in this
averaging.] These "effective risk concentrations" were used to calculate the RGs.

As shown in Appendix R, chloroform and naphthalene are the only two COPCs in Site H that have
"nasal effects" identified as a toxic endpoint. The target HI for nasal effects is 1. Therefore, for the
calculation of RGs, a target HQ of 0.5 for each COC (chloroform and naphthalene) is used here,
although any HQ combination that results in a total HI of one would be appropriate for use in
developing these RGs. The RG for chloroform is 0.0483 mg/L based on a target HI of 0.5, and the RG
for naphthalene is 0.624 mg/L based on a target HI of 0.5.

8.7.3 PCBs in Site I - Outdoor Industrial Worker Scenario

PCBs were identified as a COC for Site I soils for the outdoor industrial worker scenario due to an
exceedance of the target HI of 1. An RG is calculated using the equation in Section 8.4.3. The EPC
for PCBs in Site I soils is 121.3 mg/kg. Assuming a target HQ of 1 for this scenario, the RG for PCBs
in soil is 61 mg/kg. The only soil sample in Site I that exceeds this target concentration is WASTE-I-
B2-0-0.5FT (Figure 8-1), which is the same sample indicating an exceedance based on the potential
carcinogenic risk analysis. Therefore, a remedial action may be warranted at this location, however, it
should be noted that the target HI was not exceeded for the MLE scenario for this receptor. It is also
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noted that the highest of the remaining PCB concentrations is an order of magnitude lower than the
RG, at 3.4 mg/kg.

8.7.4 PCBs in Site I - Construction Worker Scenario

PCBs were identified as a COC for Site I soils for the construction worker scenario due to an
exceedance of the target HI of 1. An RG is calculated using the equation in Section 8.4.3. The EPC
for PCBs in Site I soils is 121.3 mg/kg. Assuming no action is taken for the low level of PCBs detected
in groundwater that contributes an HQ of 0.05 to this scenario (Table 6-6), the target HQ for PCBs in
soil is 0.95, and the RG for PCBs in soil is 112 mg/kg. The only soil sample in Site I that exceeds this
target concentration is WASTE-I-B2-0-0.5FT (Figure 8-1), which is the same sample indicating an
exceedance identified above for the outdoor industrial worker, based on both the potential carcinogenic
risk and noncarcinogenic hazard analyses. Therefore, a remedial action may be warranted at this
location, however, it should be noted that the target HI was not exceeded for the MLE scenario for this
receptor. It is also noted that the highest of the remaining PCB concentrations is almost two orders of
magnitude lower than this RG, at 3.4 mg/kg.

8.8 Short-Term Risk Assessment

The short-term risk assessment is presented in Section 7.0. The same screening criteria identified in
Section 3.1.1.1 were employed for the short-term COPC (STCOPC) selection. As discussed in the
HHRA workplan (Appendix A), the screening criteria were multiplied by 100 and compared to the
average site concentration for each constituent detected.

No direct contact STCOPCs for either a residential soil or an industrial soil scenario were identified for
either the transects or the sites. No STCOPCs were identified in sediment or surface water.
Therefore, these media were not evaluated further in the short-term risk assessment.

In groundwater, of the 34 groundwater sampling locations evaluated in the risk assessment, STCOPCs
were identified in only 6 locations from Sites G, H, I, and L. No STCOPCs were identified in the
residential (non-potable) wells. Five locations have only one or two STCOPCs identified, and one well
(EEG-107, Site G) has 7 STCOPCs identified. There appears to be no clear pattern of STCOPCs
between wells. A total of 9 STCOPCs were identified in the 6 groundwater sampling locations
combined. Of these, 3 are VOCs.

Concentrations of VOCs in groundwater were used to calculate indoor air, excavation air, and outdoor
air concentrations for the above scenarios in Appendices K (indoor air), L (excavation air), and M
(outdoor air). These calculated concentrations are compared to 100 times the USEPA Region 9 air
PRGs in Table 7-2. As indicated on the table, air concentrations of all constituents are less than 100
times the air PRG with the exception of benzene and chloroform in excavation air. Therefore,

__

J:\lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Report Rev 1\Report.doc June 1,2001
Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

concentrations of these constituents are compared to short-term air action levels, as presented in
Table 7-3. The short-term action levels were obtained from the ACGIH, NIOSH, and the TNRCC.

The calculated excavation air concentrations of both benzene in Site G and chloroform in Site H are
below the TLVs and NIOSH standards (Table 7-3). The concentration of benzene and chloroform
exceed the short-term TNRCC ESLs. Although the excavation air concentrations do exceed the
TNRCC standards, this does not indicate that a short term risk presently exists. The excavation air
scenario is a potential future scenario, in which the air concentrations are modeled rather than
measured, and there are no current excavations at the site.

The six non-VOC STCOPCs were evaluated in the chronic risk assessment in a future construction
worker scenario. It was assumed that a future construction worker may contact groundwater during
excavation for 10 days per year for one year. As indicated on Tables 6-5 and 6-6, none of these six
constituents exhibits a potential cancer risk or an HQ that exceeds the target levels. Therefore, neither
a chronic nor an acute risk exists for these constituents.

Therefore, it is concluded that concentrations in groundwater are not posing a current short-term risk to
receptors at the site. However, future construction activities in Sites G and H should be conducted
with air monitoring in the excavation trenches, and the workers using appropriate personal protective
equipment.

Arsenic in fish fillet is identified as a STCOPC for the short-term risk assessment. However, as the
chronic risk for the fish ingestion pathway does not exceed target risk levels, it is also concluded that a
short-term (acute) risk does not exist for exposure to arsenic in fish fillet. Moreover, the form of arsenic
present in fish tissue (organic versus inorganic) is likely not to pose acute or chronic health risks (see
discussion in Section 7.2.5).

8.9 Summary of Supplemental Construction Worker Risk Assessment

Pursuant to comments received from USEPA on the December 29, 2000 Human Health Risk
Assessment for Sauget Area 1 (the HHRA), an additional evaluation has been conducted for the
construction worker and is presented in Appendix T and summarized in Tables 8-8 and 8-9. This
evaluation was conducted to evaluate potential risks to the construction worker associated with
constituents in subsurface soil and in leachate in Sites G, H, I and L, and followed the same methods
as the HHRA.

The potential risk for the construction worker for both the RME and MLE scenarios for all Sites is below
or within the USEPA risk range of 10"* to 10"6.

The potential His for the construction worker (RME) are above the target HI of 1 in each Site. The HI
for the construction worker for the MLE scenario is above 1 for all Sites with the exception of Site L.

__
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This construction worker evaluation (for subsurface soil and leachate) was conducted as a supplement
to the original construction worker scenario presented in the main body of the report (surface soil and
groundwater). Potential carcinogenic risks for this supplemental scenario are within the target risk
range for all Sites. To evaluate potential additivity of risks for the two evaluations, risks calculated for
the original and the supplemental risk assessments were summed. The results indicate that the
combined risks for each Site are still within the target risk range. With the exception of the MLE
scenario for Site L, as the His for the supplemental risk assessment are all above 1, the combined His
are also above 1. The combined HI for the MLE scenario for Site L is slightly above 1 (at 1.1).

These results support the original conclusion in the risk assessment that construction/excavation
activities should not occur in Sites G, H, I and now L without use of proper personal protective
equipment and monitoring for air emissions from standing water.

8.10 Summary of Class I Groundwater Evaluation

Appendix U and Section 6.5.1.1 presents the comparison of groundwater data to TACO Class I
groundwater criteria. Comparing the results to the Class II results, additional Class I COPCs were
identified in most locations for which Class II COPCs occurred. Class I COPCs were also identified in
additional locations: in Site G, between 1 and 3 COPCs were identified in five additional locations; in
Site H, one COPC was identified in one additional location; in Site I, two COPCs were identified in one
additional location; and in Site L, one and two COPCs were identified in two additional sampling
locations, respectively. In residential areas, lead was identified as a COPC in two residential non-
potable use wells and one shallow groundwater sample location. Therefore, the Class I screening
results were not substantially different from the Class II screening results.

Lead was identified as (the only) COPC in two of the non-potable use residential wells (DW-MCDO
and DW-WRIG). No COPCs were identified in the other two non-potable use wells. A drinking water
evaluation of lead was conducted and is presented in Appendix V. The results indicate that well DW-
WRIG could be used as a source of drinking water; however, use of well DW-MCDO as a source of
drinking water would not be appropriate.

8.11 Summary

Based on the results of this baseline risk assessment and short-term risk assessment for Sauget Area
1, it is recommended that remedial action be considered for 2,3,7,8-TCDD-TEQs and PCBs for a
single location in Site I. In addition, it is recommended that excavation work in Sites G, H, I, and L,
based on both long-term and short-term potential health risks, be monitored for air emissions and that
appropriate personal protective equipment be used during such work.
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TABLE 8-1
SUMMARY OF POTENTIAL RISKS FOR ALL RECEPTORS - TRANSECTS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Medium (Pathways)

Indoor Industrial Worker (IW)
Groundwater to Indoor Air (inh)

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater to Outdoor Air (inh)

Total Potential Risk:

Construction Worker (CW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater (ing/derm)
Groundwater to Outdoor Air (inh)

Total Potential Risk:

Resident (RES)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Produce (ing)

Total Potential Risk:

Residential Transects
3

RME

7.98E-08
2.32E-11

7.98E-08

1.77E-09
2.16E-11

1.79E-09

1.18E-06
4.34E-11

1.18E-06

MLE

7.46E-09
2.13E-12

7.47E-09

3.49E-10
3.42E-12

3.53E-10

7.96E-08
1.49E-12

7.96E-08

4
RME

1.15E-06
3.32E-10

1.15E-06

3.36E-08
4.11E-10

3.40E-08

1.34E-05
4.92E-10

1.34E-05

MLE

3.92E-08
1.12E-11

3.92E-08

2.76E-09
2.70E-11

2.79E-09

3.16E-07
5.93E-12

3.16E-07

5
RME

--

--

3.52E-06
1.14E-10

3.52E-06

MLE

—

--

1.18E-07
2.13E-12

1.18E-07

6
RME

1.11 E-06
3.21E-10

1.11E-06

2.45E-08
3.00E-10

2.48E-08

1.43E-05
5.26E-10

1.43E-05

MLE

2.75E-08
7.85E-12

2.75E-08

1.29E-09
1.26E-11

1.30E-09

2.74E-07
5.14E-12

2.74E-07

7
RME

1.54E-06
6.64E-09

1.55E-06

2.97E-08
6.21 E-09

3.59E-08

1 .63E-05
8.16E-09
5.33E-05
6.96E-05

MLE

1.21E-07
7.59E-10

1.22E-07

4.28E-09
1.22E-09

5.49E-09

7.89E-07
3.27E-10
2.87E-06
3.65E-06

Notes:
-- No constituents of potential concern were identified for this pathway,
derm - dermal contact,
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. Pathway not identified as a pathway of potential concern
RME - Reasonable Maximum Exposure.
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TABLE 8-2
SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - TRANSECTS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Medium (Pathways)

Indoor Industrial Worker (IW)
Ground water to Indoor Air (inh)

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater to Outdoor Air (inh)

Total Potential Hazard Index:

Construction Worker (CW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater (ing/derm)
Groundwater to Outdoor Air (inh)

Total Potential Hazard Index:

Resident (RES)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Produce (ing)

Total Potential Hazard Index:

Residential Transects
3

RME

NC
NC

NC

NC
NC

NC

NC
NC

NC

MLE

NC
NC

NC

NC
NC

NC

NC
NC

NC

4
RME

NC
NC

NC

NC
NC

NC

NC
NC

NC

MLE

NC
NC

NC

NC
NC

NC

NC
NC

NC

5
RME

.-

--

1.96E-02
NC

1.96E-02

MLE

-

-

1.04E-03
NC

1.04E-03

6
RME

NC
NC

NC

NC
NC

NC

NC
NC

NC

MLE

NC
NC

NC

NC
NC

NC

NC
NC

NC

... . . 7
RME

5.59E-03
NC

5.59E-03

2.39E-03
NC

2.39E-03

1.46E-01
NC

5.13E-02
1.97E-01

MLE

2.25E-03
NC

2.25E-03

5.17E-04
NC

5.17E-04

3.26E-02
NC

9.12E-03
4.17E-02

Notes:
-- No constituents of potential concern were identified for this pathway,
derm - dermal contact,
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. Pathway not identified as a pathway of potential concern.
NC - Not Calculated. No appropriate dose-response values for constituents for this pathway.
RME - Reasonable Maximum Exposure.

receptor summary table.xlsVHI-TRANSECTS
December 29, 2000
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TABLE 8-3
SUMMARY OF POTENTIAL RISKS FOR ALL RECEPTORS -
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

SITES

Medium (Pathways)

Indoor Industrial Worker {IW)
Qroundwater to Indoor Air (inh)

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater to Outdoor Air (inh)

Total Potential Risk:

Construction Worker (CW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater (ing/derm)
Groundwater to Outdoor Air (inh)

Total Potential Risk:

Trespasslna Teenaaer (TT)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater to Outdoor Air (inh)

Total Potential Risk:

Resident (RES)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Produce (ing)

Total Potential Risk:

Sites
G

RME

8.22E-07

5.32E-08
5.32E-08

9.90E-06
2.19E-07
1.01E-05

8.94E-10
8.94E-10

NA
NA
NA

NA

MLE

3.09E-08

1.05E-09
1.05E-09

4.71 E-06
6.57E-08
4.78E-06

4.20E-11
4.20E-11

NA
NA
NA

NA

H
RME

8.89E-07

1.89E-05
4.99E-08
8.50E-08
1.90E-05

4.30E-07
3.11E-08
2.71 E-06
3.35E-07
3.51 E-06

3.24E-06
8.38E-10
1 .43E-09
3.24E-06

NA
NA
NA

NA

MLE

4.70E-08

1.35E-06
3.19E-09
2.13E-09
1.35E-06

6.57E-08
3.41E-09
1.12E-06
1.00E-07
1.29E-06

3.41 E-07
1.28E-10
8.51E-11
3.42E-07

NA
NA
NA

NA

1
RME

2.08E-06

1 .65E-04
1.15E-07
1.25E-06
1.66E-04

3.89E-06
5.50E-08
4.84E-06
1 .32E-07
8.92E-06

2.81 E-05
1.94E-09
2.10E-08
2.81 E-05

NA
NA
NA

NA

MLE

5.95E-08

8.15E-06
5.57E-09
6.93E-09
8.16E-06

4.14E-07
4.55E-09
2.39E-06
3.16E-08
2.84E-06

2.05E-06
2.23E-10
2.78E-10
2.05E-06

NA
NA
NA

NA

L
RME

8.76E-08

5.02E-06
1 .67E-08
2.79E-09
5.04E-06

9.97E-08
1.56E-08
2.00E-07
5.36E-08
3.69E-07

8.81 E-07
2.82E-10
4.69E-11
8.81 E-07

NA
NA
NA

NA

MLE

2.95E-09

5.07E-07
2.56E-09
1.50E-10
5.10E-07

1 .90E-08
4.10E-09
1.00E-07
1.61E-08
1.39E-07

1.33E-07
1.02E-10
5.99E-12
1.33E-07

NA
NA
NA

NA

N
RME

—

-

..

1.30E-06
7.15E-11

1.30E-06

MLE

-

-

9.27E-08
2.60E-12

9.27E-08
Notes:
-- No constituents of potential concern were identified for this pathway,
derm - dermal contact,
ing - ingestion.
inh - inhalation
MLE • Most Likely Exposure.
NA - Not Applicable. Pathway not identified as a pathway of potential concern
RME - Reasonable Maximum Exposure.
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TABLE 8-4
SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - SITES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 ol 1

Medium (Pathways)

Indoor Industrial Worker (IW)
Groundwater to Indoor Air (inh)

Outdoor Industrial Worker fOW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater to Outdoor Air (inh)
Total Potential Hazard Index:

Construction Worker (CW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater (ing/derm)
Groundwater to Outdoor Air (inh)
Total Potential Hazard Index:

Trespassing Teenager (TT)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater to Outdoor Air (inh)
Total Potential Hazard Index:

Resident (RES)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Produce (ing)
Total Potential Hazard Index:

Sites
G

RME

0.20

0.01
0.01

0.09
2.40 (a)
2.49 (a)

0.0004
0.0004

NA
NA
NA
NA

MLE

0.02

0.001
0.001

0.04
0.72
0.76

0.00002
0.00002

NA
NA
NA
NA

H
RME

0.41

0.05
NC
0.04
0.09

0.02
NC

0.09
4.43
4.55

0.02
NC

0.002
0.02

NA
NA
NA
NA

MLE

0.07

0.01
NC

0.003
0.01

0.003
NC

0.04
1.33 (a)
1.38 (a)

0.002
NC

0.0001
0.002

NA
NA
NA
NA

1
RME

0.10

2.12
NC
0.03
2.15

1.08
NC

0.09
0.87
2.04

0.84
NC

0.001
0.84

NA
NA
NA
NA

MLE

0.01

0.36
NC

0.001
0.36

0.11
NC

0.04
0.20
0.34

0.06
NC

0.00002
0.06

NA
NA
NA
NA

L
RME

0.05

0.03
NC

0.002
0.03

0.01
NC
0.10
0.78
0.89

0.01
NC

000006
0.01

NA
NA
NA
NA

MLE

0.01

0.01
NC

0.0003
0.01

0.003
NC
0.05
0.23
0.29

0.002
NC

0.00001
0.002

NA
NA
NA
NA

N
RME

-

-

-

NC
NC

NC

MLE

-

-

..

NC
NC

NC
Notes:
-- No constituents of potential concern were identified for this pathway,
derm - dermal contact,
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. Pathway not identified as a pathway of potential concern.
NC - Not Calculated. No appropriate dose-response values for constituents for this pathway.
RME - Reasonable Maximum Exposure,
(a) No HI exceedence based on a toxic endpoint analysis (See Table 8-5 and Appendix R).

December 29, 2000
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TABLE 8-5
SUMMARY OF TARGET ENDPOINT ANALYSIS - CONSTRUCTION WORKER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 1

Medium (Pathways)
Target Endpoint

Construction Worker (CW)
Surface Soil (ing/derm)

Eye
Immunological
Skin
Vascular

Groundwater (ing/derm)
Blood
Decreased Body Weight
Decreased Longevity
Developmental
Immunological
Kidney
Liver
Neurological
Reproductive
Skin
Spleen
Vascular

Groundwater to Outdoor Air (inh)
Blood
Developmental
Kidney
Liver
Nasal
Neurological

Total Potential Hazard Index:
Blood
Decreased Body Weight
Decreased Longevity
Developmental
Eye
Immunological
Kidney
Liver
Nasal
Neurological
Reproductive
Skin
Spleen
Vascular

Sites
G

RME

--
--
—
--

0.03
0.004

--
0.0001
0.01
0.02
0.03

0.0002
0.0007

—
0.02

--

0.95
--

0.42
0.42
0.99
0.03

0.98
0.004

--
0.0001

--
0.01
0.44
0.45
0.99
0.03

0.0007
--

0.02
--

H
RME

0.01
0.01
0.02
0.01

0.03
0.004
0.0003

0.000002
0.001
0.05
0.06

--
--

0.003
0.002
0.003

0.94
0.002
0.38
0.38
3.12

--

0.96
0.004
0.0003
0.002
0.01
0.01
0.43
0.44
3.12

--
--

0.03
0.002
0.01

MLE

0.002
0.002
0.003
0.001

0.01
0.002

0.0001
0.000001

0.001
0.02
0.02

--
--

0.002
0.001
0.002

0.28
0.001
0.11
0.11
0.93

--

0.29
0.002
0.0001
0.001
0.002
0.003
0.13
0.14
0.93

--
-

0.005
0.001
0.003

Notes:
derm - Dermal.
ing - Ingestion.
inh - Inhalation.
VILE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.

receptor summary table.xb\TARGET SUMMARY
December 29, 2000
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TABLE 8-6
SUMMARY OF POTENTIAL RISKS FOR ALL RECEPTORS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

DEAD CREEK AND BORROW PIT LAKE

Medium (Pathways)

Dead Creek/Borrow Pit
Lake

RME MLE

Recreational Teen (RT)
Sediment - Wading (ing/derm)
Sediment - Swimming (ing/derm)

Total Potential Risk:

302E-07
1.51E-07
4.53E-07

5.68E-08
2.84E-08
8.51 E-08

Recreational Fisher (RF)
Sediment (ing/derm)
Fish Tissue (ing)

Total Potential Risk:

5.83E-07
3.31 E-05
3.36E-05

9.22E-09
1.24E-06
1.25E-06

Notes:
-- No constituents of potential concern were identified for this pathway.
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. Pathway not identified as a pathway of potential concern.
RME - Reasonable Maximum Exposure._____________________

receptor summary table xls\risk -sediment
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TABLE 8-7
SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - DEAD CREEK AND BORROW PIT LAKE
SAUQET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Medium (Pathways)

Dead Creek/Borrow Pit
Lake

RME MLE

Recreational Teen (RT)
Sediment - Wading (ing/derm)
Sediment - Swimming (ing/derm)

Total Potential Risk:

0.02
0.01
0.03

0.003
0.001
0.004

Recreational Fisher (RF)
Sediment (ing/derm)
Fish Tissue (ing)

Total Potential Risk:

0.02
0.17
0.19

0.001
0.02
0.02

Notes:
-- No constituents of potential concern were identified for this pathway.
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. Pathway not identified as a pathway of potential concern.
RME - Reasonable Maximum Exposure._____________________

receptor summary table.xls\HI-SEDIMENT
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TABLE 8-8
TOTAL POTENTIAL RISKS - ORIGINAL AND SUPPLEMENTAL
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Total Potential Carcinogenic Risk - Original HHRA
Total Potential Carcinogenic Risk - Supplemental HHRA
Total Potential Carcinogenic Risk - Combined

Total Hazard Index - Original HHRA
Total Hazard Index - Supplemental HHRA
Total Hazard Index - Combined HHRA

Site
G || H || 1 || L

1.01E-05 II 3.51 E-06
3.53E-05 9.37E-05
4.54E-05J 9.72E-05

2.49E+00 4.55E+00
4.77E+01 1.62E+02
5.02E+01 || 1.67E+02

8.92E-06
2.66E-05
3.56E-05

2.04E+00
4.61 E+01
4.81 E+01

3.69E-07
3.00E-06
3.37E-06

8.95E-01
4.32E+00
5.21 E+00

Notes:
HHRA - Human Heath Risk Assessment.
HI - Hazard Index.
RME - Reasonable Maximum Exposure.

totals.xls\rme
June 1, 2001
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TABLE 8-9
TOTAL POTENTIAL RISKS - ORIGINAL AND SUPPLEMENTAL
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Total Potential Carcinogenic Risk - Original HHRA
Total Potential Carcinogenic Risk - Supplemental HHRA
Total Potential Carcinogenic Risk - Combined

Total Hazard Index - Original HHRA
Total Hazard Index - Supplemental HHRA
Total Hazard Index - Combined HHRA
Notes:
HHRA - Human Heath Risk Assessment.
HI - Hazard Index.
MLE - Most Likely Exposure.

Site
G || H || 1 || L

4.78E-06
7.74E-06
1.25E-05

7.60E-01
4.98E+00
5.74E+00

1 .29E-06
5.68E-06
6.97E-06

1 .38E+00
9.01 E+00
1.04E+01

2.84E-06
9.18E-06
1.20E-05

3.43E-01
7.42E+00
7.76E+00

1 .39E-07
5.95E-07
7.34E-07

2.87E-01
8.08E-01
1.10E+00

totals. xls\mle
June 1, 2001
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APPENDIX A
HHRA WORKPLAN

This appendix presents a copy of the USEPA-approved Human Health Risk Assessment (HHRA)
Workplan for Sauget Area 1, Sauget and Cohokia, Illinois, dated June 25, 1999, including the change
pages issued August 6,1999.

Workplan Appendix C provides the USEPA Region 9 Preliminary Remediation Goals (PRGs). The
PRGs current at the time of the submittal of the workplan were dated June 3, 1998. The original
appendix has been replaced here with the PRGs current at the time of the conduct of the hazard
identification screen for the HHRA, those dated October 1, 1999. [Note that as of this writing, the
PRGs have been updated by Region 9, dated November 22, 2000. Of the constituents for which
PRGs were used for the screening process, only the value for lead changed significantly. The most
current value for lead has been incorporated into the screening process.]

Workplan Appendix D provides the USEPA Region 3 Risk-Based Concentrations (RBCs). The RBCs
current at the time of the submittal of the workplan were dated October 1998. The original appendix
has been replaced here with the most recent RBCs current at the time of the conduct of the hazard
identification screen, those dated October 2000.

A-2 Decemoer 29, 2000
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1.0 INTRODUCTION

This document presents a workplan for conducting a streamlined evaluation of short-term exposures,
as well as for performing a baseline human health risk assessment (HHRA) for Sauget Area 1 located
in Sauget and Cahokia, IL. This workplan has been developed to support the Engineering Evaluation
and Cost Analysis (EE/CA) for the Sauget Area 1 source areas and potentially impacted portions of
Area 1, and for the Remedial Investigation and Feasibility Study (RI/FS) for Sauget Area 1
groundwater. In addition, this workplan has been developed to satisfy the Scope of Work (SOW) for
the EE/CA and RI/FS, provided as an attachment to the Administrative Order by Consent (AOC)
entered into by the U.S. Environmental Protection Agency (USEPA) and Solutia Inc. (Solutia), as well
as to be compliant with the National Contingency Plan (NCP).

Streamlined Short-Term Risk Assessment

In some situations, short-term exposures (e.g., subchronic daily intakes) may be important. An
evaluation of short-term exposures is not normally included as part of the baseline risk assessment
However, since an EE/CA is being performed, an evaluation of the potential for unacceptable health
risks after short-term exposures will be conducted. If an identified release is predicted to pose
unacceptable health risks after short-term exposure, accelerated response actions to address any
potential imminent and substantial endangerment to human health or the environment (i.e., principal
threats) may be warranted. According to USEPA (1989a) guidance, the following factors should be
considered when deciding whether to evaluate short-term exposures for the purposes of addressing
the need for time-critical removal actions:

• The toxicological characteristics of the chemicals of potential concern;
• The occurrence of high chemical concentrations or the potential for a large release;
• Persistence of the chemicals in the environment; and
• The characteristics of the population that influence the duration of exposure.

The above factors will be evaluated and discussed in the EE/CA report. Additionally, if the average
concentration of any constituent detected during the investigations exceeds the screening level for that
constituent by greater than 100-fold (MADEP, 1995), a short-term exposure scenario evaluation will be
performed for that constituent. Since this type of short-term health evaluation is not a standard
component of most hazardous waste site health evaluations, limited guidance exists for performing
these types of evaluations. Short-term exposures generally pose less of a health risk than longer-term
exposures to the same concentration of a chemical. In recognition of this fact, USEPA generally
establishes subchronic toxicity criteria at ten fold higher concentrations than chronic toxicity criteria.
When available, USEPA-approved acute and subchronic toxicity criteria will be used to evaluate short-
term exposures. Both reasonable maximum exposure (RME) and most likely exposure (MLE)
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scenarios will be included in the evaluation, utilizing upper bound and average media concentrations,
respectively.

In the absence of USEPA criteria, short-term air exposures will be evaluated based on guidance
provided by USEPA (1993c). As outlined by USEPA (1993c), the primary reference source for
obtaining short-term air action levels will be the most recent version of the Texas Air Control Board
Effects Screening Level List. Secondary sources of information will include, but will not be limited to,
short-term exposure limits derived by the American Conference of Governmental Industrial Hygienists
(ACGIH), the National Institute for Occupational Safety and Health (NIOSH), and the Occupational
Safety and Health Administration (OSHA).

For soils, acute and intermediate duration minimal risk levels (MRLs) available from ATSDR will be
used. If MRLs for soil are not available for a chemical evaluated for potential short-term health effects,
acute and/or intermediate exposure duration health criteria will be derived by qualified lexicologists, for
review by USEPA Region V and/or lEPA. A condition of imminent endangerment will be considered to
exist if target risks exceed 10"4 or a hazard index for chemicals with similar target endpoints exceeds 1.
Due to the need for time-critical removal actions when an imminent endangerment is identified, USEPA
and IEPA will be notified within 30 days if any potential short-term health hazards are identified during
the course of the investigations.

Baseline Risk Assessment

The HHRA will follow Task 4, Section 2.5, and Task 5, Section 2 of the SOW. In addition, the HHRA
will also comply with USEPA guidance for conducting a risk assessment including, but not limited to,
the following:

• Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation
Manual (Parts A and D) (USEPA, 1989a and 1998a).

• USEPA Soil Screening Guidance: Technical Background Document (USEPA, 1996a).

• Human Health Evaluation Manual Supplemental Guidance; Standard Default Exposure
Factors. (USEPA, 1991 a).

• Exposure Factors Handbook (USEPA, 1997a).

• Land Use in CERCLA Remedy Selection Process (USEPA, 1995).

The baseline risk assessment will evaluate potential health effects after chronic daily exposures and will
be conducted using the four step paradigm as identified by the USEPA (USEPA, 1989a). The steps are:
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• Data Evaluation and Hazard Identification
• Toxicity Assessment
• Exposure Assessment
• Risk Characterization

This workplan is organized into the following sections:

• Site Characterization - Section 2.0 of this workplan discusses the site and its environs, and
presents a conceptual site model describing source areas, potential migration pathways, and
potentially impacted media.

• Hazard Identification - Section 3.0 of this workplan presents a discussion of how site data will
be summarized, and a description of the process for the selection of constituents of potential
concern (COPC) to be evaluated quantitatively in the risk assessment

• Dose-Response Assessment - Section 4.0 of this workplan presents a discussion of the
dose-response assessment process. The dose-response assessment evaluates the
relationship between the magnitude of exposure (dose) and the potential for occurrence of
specific health effects (response) for each COPC. Both potential carcinogenic and
noncarcinogenic effects will be considered. The most current USEPA verified dose-response
values will be used when available.

• Exposure Assessment - Section 5.0 of this workplan presents a discussion of the exposure
assessment process. The purpose of the exposure assessment is to provide a quantitative
estimate of the magnitude and frequency of potential exposure to COPC by a receptor.
Potentially exposed individuals, and the pathways through which those individuals may be
exposed to COPC are identified based on the physical characteristics of the site, as well as
the current and reasonably foreseeable future uses of the site and surrounding area. The
extent of a receptor's exposure is estimated by constructing exposure scenarios that describe
the potential pathways of exposure to COPC and the activities and behaviors of individuals
that might lead to contact with COPC in the environment.

• Risk Characterization - Section 6.0 of this workplan presents a discussion of the risk
characterization process and uncertainties associated with the risk assessment process.
Risk characterization combines the results of the exposure assessment and the toxicity
assessment to derive site-specific estimates of potentially carcinogenic and noncarcinogenic
risks resulting from both current and reasonably foreseeable potential human exposures to
COPC. The results of the risk characterization will be used to identify constituents of concern
(COC), which are the subset of those COPC whose risks result in an exceedance of the
target risk range of 10"6 to 10"4 for potential carcinogens and a target Hazard Index of 1 for
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noncarcinogens (that act on the same target organ), as defined in the AOC SOW and by the
Illinois Environmental Protection Agency (IEPA) (1998).

Within any of the steps of the risk assessment process described above, assumptions must
be made due to a lack of absolute scientific knowledge. Some of the assumptions are
supported by considerable scientific evidence, while others have less support. The
assumptions that introduce the greatest amount of uncertainty in this risk evaluation will be
discussed in Section 6.0 of the HHRA report.

• Summary and Conclusions - Section 7.0 of this workplan will discuss how the results of the
HHRA will be summarized in the final report.

Each of these steps is discussed in the sections that follow. References are provided in Section 8.0 of
this workplan. The sections of the HHRA report submitted as part of the EE/CA and RI/FS will be
organized following this same format.
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2.0 SITE CHARACTERIZATION

This workplan addresses the areas of Sauget Area 1 as identified in the AOC. Specifically, the EE/CA
for Sauget Area 1 will address the following areas:

• Fill areas (Sites G, H, I, L, M, and N), and
• Potentially impacted areas:

- Dead Creek Segments (CS): CS-B, CS-C, CS-D, CS-E, and CS-F
- Commercial, residential and/or undeveloped properties adjacent to these creek segments

The RI/FS for Sauget Area 1 will address groundwater in the following areas:

• Fill areas and areas downgradient of the source areas
• Groundwater in the area of, and private wells identified along, Walnut Street and Judith Lane

in Cahokia, IL

To guide identification of appropriate exposure pathways for evaluation in the risk assessment a
conceptual site model (CSM) for human health has been developed. The purpose of the CSM is to
identify fill areas, potential migration pathways of constituents from fill areas to media where exposure
can occur, and to identify potential human receptors. Potential exposure pathways and potential
receptors are discussed in Section 5.0.

Conceptual Site Model

At Sauget Area 1, the fill areas are identified as Sites G, H, I, L, M, and N. Constituents in the fill areas
may leach to underlying groundwater Volatile organic compounds (VOCs) in groundwater may
volatilize into outdoor air and may infiltrate into air in overlying buildings. Constituents in groundwater
may discharge to Dead Creek and subsequently be transported downstream to the lower reaches of
Dead Creek and into the Borrow Pit Lake. Fish in the Borrow Pit Lake may have accumulated
constituents present in surface water and/or sediments. In addition, it is possible that Dead Creek
flooding events and/or windblown dust may have resulted in the distribution of constituents to soils on
the properties adjacent to the creek. Figure 2-1 presents a CSM for Sauget Area 1. The CSM
identifies sources, environmental release mechanisms, potential exposure pathways, potential
exposure routes, and potential human receptors. Those potentially complete exposure pathways to be
considered for further evaluation in the risk assessment are identified. Receptors and pathways are
discussed in more detail in Section 5.0.

The Support Sampling Plan (SSP) sampling program has been developed to address these potential
migration pathways. Sampling to be conducted in support of the HHRA include the following. Fill area
surface soil and wastes will be sampled and characterized. Groundwater in the source areas,
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downgradient of the source areas, and southwest of the source areas will be sampled and
characterized. Shallow groundwater and domestic wells in the vicinity of Walnut Street and Judith
Lane will also be characterized. Surface and subsurface soils in the undeveloped and residential areas
of the residential/commercial/undeveloped properties adjacent to Dead Creek will be sampled.
Surface water and sediments in Dead Creek and the Borrow Pit Lake will be sampled. In addition, fish
tissue samples from the Borrow Pit Lake will be analyzed.

The CSM is meant to be a "living" model that can be updated and modified as additional data become
available. The exposure scenarios proposed for quantitative evaluation in the risk assessment (see
Section 5.0) have been identified based on this current CSM. However, the CSM will be reviewed and
modified as necessary once the analytical data from the SSP program have become available. Any
substantial changes in the CSM and, subsequently, the pathways for quantitative evaluation, will be
discussed with USEPA prior to conduct of the risk assessment.
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3.0 HAZARD IDENTIFICATION

The purpose of the hazard identification process is two-fold: 1) to evaluate the nature and extent of
release of constituents present at the site; and 2) to select a subset of constituents of potential concern
(COPC) for quantitative evaluation in the risk assessment. This step of the risk assessment will
involve compiling and summarizing SSP data for the risk assessment, and selecting COPC based on a
series of screening criteria.

3.1 Data Compilation

For Sauget Area 1, existing data are available from previously conducted investigations. New data will
be available from the field activities specified in the SSP. The HHRA will include a section that
compiles all of the valid data collected from the site in support of the SSP.

3.1.1 Areas and Media

The SSP for Sauget Area 1 is designed to investigate the source areas, Dead Creek and its environs,
and the residential/commercial/undeveloped areas adjacent to Dead Creek. Of the data to be
collected for the SSP, analytical data for use in the HHRA will be available for the following media:

• Source area shallow groundwater;
• Source area downgradient alluvial groundwaten
• Shallow groundwater southwest of source areas;
• Shallow groundwater in the vicinity of Walnut Street and Judith Lane;
• Groundwater from private wells in the vicinity of Walnut Street and Judith Lane;
• Source area surface soil;
• Source area subsurface waste;
• Residential area surface soil (0-0.5 feet below ground surface (bgs));
• Residential area subsurface soil (0.5-6 feet bgs);
• Dead Creek sediment;
• Borrow Pit Lake sediment;
• Dead Creek surface water;
• Borrow Pit Lake surface water;
• Fish tissue from Borrow Pit Lake (if populations are present); and
• 24-hour air samples at Sites G, H, I, and L.

Analytical data for use in the HHRA from background or reference locations will be available for the
following media:

• Surface soil;
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• Subsurface soil;
• Groundwater;
• Surface water
• Sediment;
• Fish tissue; and
• Upwind air.

3.1.2 Analytes

The SSP identifies the suites of analytes for each medium. For ease of discussion here, the analytes
to be included in the risk evaluation are identified as follows:

• Full suite of analytes - VOCs, semi-volatile organic compounds (SVOCs), metals, mercury,
cyanide, polychlorinated biphenyls (PCBs), pesticides, and herbicides;

• Dioxins - dioxins and furans; and
• Industry-specific analytes - PCBs, total petroleum hydrocarbons (TPH), copper, zinc,

fluorides, phosphorous and ortho-phosphate. [Note - only PCBs, copper, zinc, fluorides, and
phosphorous will be quantitatively evaluated in the HHRA. Fluorides, phosphorous, and
ortho-phosphate will be analyzed for only in surface water.]

All analytical data collected in support of the SSP will be compiled and tabulated in a database for
statistical analysis. Summary statistics tables will be developed for each medium in each area, and will
present for each constituent the minimum and maximum detected values, the arithmetic mean, the
95th percentile upper confidence limit (UCL) on the arithmetic mean (USEPA, 1992a), and the
frequency of detection. Constituents analyzed for but never detected in a particular medium will not be
included in the summary statistics for that medium. For constituents detected at least once in a
particular medium, samples reported as "non-detect" by the laboratory will be assigned a value of one-
half the sample quantitation limit in calculating summary statistics (USEPA, 1989a; IEPA, 1998).
Duplicate sample results will be averaged and treated as a single sample result when compiling
summary statistics.

3.1.3 Sample Collection by Area and Medium

Data sets for each medium are described below. Sample collection strategy based on human health
risk assessment needs is discussed in conjunction with the potential exposure scenarios in Section
5.2.
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3.1.3.1 Groundwater

Fill Areas - Data for shallow groundwater samples from wells located in the fill areas, the downgradient
alluvial aquifers, and shallow groundwater southwest of the fill areas, as identified in the SSP, will be
evaluated in the risk assessment. These data will include the full suite of analytes and dioxins.

Residential Area - Analytical data for shallow groundwater in the Walnut Street/Judith Lane residential
area, as well as for four domestic wells in this area will be evaluated in the risk assessment. These
data will include the full suite of analytes and dioxins.

3.1.3.2 Fill Area Wastes

Sediment samples will be collected from Site M and analyzed for the full suite of analytes and dioxins.
Subsurface waste samples will be collected from Sites G, H, I, L, and N and analyzed for the full suite
of analytes and dioxins. These data will be used in the risk assessment. As described in Section 5.2,
the VOC sample will be a discrete sample taken along the depth of the waste at the location having the
highest PID/FID (Photo/flame lonization Detector) reading. The remaining analyses will be conducted
on a sample composited from material collected throughout the depth of the waste (note - non-waste
materials will not be included in this composite). Composting is being conducted to ensure that the
sample collected is representative of all the wastes, not just a single stratum within the wastes.
Composite samples are not generally regarded as the best descriptor with which to calculate the upper
bound concentrations for a data set (USEPA, 1989a). In this case, because the sample is collected
from waste materials only, the detected analytes are more likely to be representative of the
heterogeneity of the wastes than those from a single sample collected at a discrete location within the
wastes.

3.1.3.3 Soil

Fill area - Surface soil (0-0.5 feet bgs) samples will be collected, colocated with the fill area waste
sampling locations. These samples will be analyzed for the full suite of analytes and dioxins. These
data will be used in the risk assessment.

Residential/Commercial/Undeveloped Area - Surface (0-0.5 feet bgs) and subsurface (0.5-6 feet bgs)
soil samples will be collected from undeveloped areas along seven transects as identified in the SSP in
the residential/commercial/undeveloped area adjacent to Dead Creek and analyzed for the full suite of
analytes and dioxins. Based on the transect analytical results, surface and subsurface soil samples
will be collected from three residences along each of Transects 1 through 6 and two residences along
Transect 7 and analyzed for the full suite of analytes and dioxins. These data will be used in the risk
assessment.
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3.1.3.4 Surface Water

Surface water samples will be collected from Dead Creek and Borrow Pit Lake, and analyzed for the
full suite of analytes and dioxins. These data will be used in the risk assessment Dead Creek and
Borrow Pit Lake will be evaluated separately in the risk assessment Depending on the distribution of
analytical results, the sections of Dead Creek may be evaluated separately or in combination in the risk
assessment.

3.1.3.5 Sediment

Sediment samples will be collected from Dead Creek and Borrow Pit Lake. Data for the full suite of
analytes and dioxins will be available for approximately 20 percent of these samples, and data for the
industry-specific analytes will be available for approximately 80 percent of these samples. Depending
on the distribution of analytical results, the sections of Dead Creek may be evaluated separately or in
combination in the risk assessment.

3.1.3.6 Fish Tissue

Fish tissue samples will be collected from Borrow Pit Lake and analyzed for the full suite of analytes
(with the exception of VOCs) and dioxins. The determination of the applicability of the fish ingestion
pathway for this waterbody is discussed in the Exposure Assessment (Section 5.3.5). If the fish
ingestion pathway is included for quantitative evaluation in the HHRA, whole fish data will be used.
Sample compositing will occur only where necessary to achieve a sufficient sample size for analysis.
Predator, bottom feeding and forage fish will be collected as available. Expected types to be
encountered include bass, crappie, catfish and/or bluegill.

3.1.3.7 Air

Air samples will be collected in the vicinity of Sites G, H, I, and L and analyzed for VOCs, SVOCs,
PCBs, dioxin, and metals. Because these are 24-hour air samples collected at a single time point,
they will not be used in the calculation of risks in the HHRA. However, the data will be compared to
chronic and, if appropriate, to subchronic or acute criteria as discussed in Section 1.0. Initial
comparison will be made to USEPA Region 9 Preliminary Remediation Goals for air (USEPA, 1998c).

3.2 Selection of Constituents of Potential Concern

COPCs are a subset of the complete list of constituents detected in site media that are carried through
the quantitative risk assessment process. Selection of COPCs focuses the analysis on the most likely
risk "drivers." As stated in USEPA guidance (USEPA, 1993a):
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"Most risk assessments are dominated by a few compounds and a few routes of exposure.
Inclusion of all detected compounds at a site in the risk assessment has minimal influence on the
total risk. Moreover, quantitative risk calculations using data from environmental media that may
contain compounds present at concentrations too low to adversely affect public health have no
effect on the overall risk estimate for the site. The use of a toxicity screen allows the risk
assessment to focus on the compounds and media that may make significant contributions to
overall risk."

Several factors are typically considered in selecting COPCs for a site, including natural background,
frequency of detection, and toxicity, including essential nutrient status. Risk calculations will be
conducted using the COPCs identified in this step.

Constituents of concern (COC) will be identified in Section 6.0 of the HHRA as those constituents
whose risks result in an exceedance of the target risk range of 10"6 to 10^ for potential carcinogens
and a target Hazard Index of 1 for noncarcinogens (that act on the same target organ), as defined in
the AOC SOW and by IEPA (1998). Remedial goals will be developed for COCs based on the
exposure pathways evaluated in the risk assessment.

The steps to be used to identify COPC are presented below.

3.2.1 Evaluation of Frequency of Detection and Essential Nutrient Status

A frequency of detection screen will be conducted on each medium (e.g., sediment, surface soil, etc.).
Constituents that are detected in fewer than 5% of samples, provided 20 samples are available, will not
be included as COPCs. However, some of these constituents may be retained as COPC based on
professional judgment, considering factors such as the presence of a hotspot. In addition to the
frequency of detection screen, essential nutrients (i.e., calcium, iron, magnesium, sodium and
potassium) will not be included as COPCs (USEPA, 1989a).

3.2.2 Comparison to Background

Background samples to be collected in the vicinity of the site present information on naturally-occurring
levels of constituents typical for the local area. The purpose of comparing site conditions to local
background is to determine if site concentrations of constituents are representative of background
concentrations, which, therefore, should not be included in risk calculations. Background comparisons
will be conducted for each medium using site-specific background data and background
concentrations for rural and urban areas of Illinois published by IEPA (1998).

Groundwater, surface water and sediment samples collected in upgradient locations, if available, will
provide site-specific background data for these media. Soil samples collected at appropriate off-site
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locations, as described in the SSP, will provide site-specific background data for the soil media. See
SSP Sections 6.8,7.6, and 11.4 for a discussion of background locations.

The procedure for determining whether a constituent concentration is consistent with background will
follow that developed by USEPA Region 4 (USEPA, 1996b). Maximum detected concentrations of
constituents in environmental media at the site will be compared against two times the arithmetic mean
site-specific background concentration. USEPA Region 4 states that although RAGS (USEPA, 1989a)
allows the use of statistics in data evaluation, statistics may not be sufficiently conservative at this
stage of the risk evaluation; and in most cases, there are not a sufficient number of samples for
conducting a statistical analysis. Therefore, if maximum concentrations of inorganic constituents in an
area are found to be less than two times the average background concentrations, then those
constituents can be eliminated from quantitative evaluation in the risk assessment. Constituents
whose concentrations are found to be above typical local background levels will be retained for
evaluation in the next step of the hazard identification process (Toxicity Screen).

3.2.3 Toxicity Screen

A toxicity screen will be performed in accordance with USEPA Region 5 guidance (USEPA, 1998b)
and IEPA regulations (IEPA, 1998). USEPA Region 5 guidance identifies the following three sources
as appropriate screening levels for soil, in order of preference:

1) Most recent generic soil screening levels (SSLs) developed and presented in Appendix A
of the Soil Screening Guidance (USEPA, 1996a). The SSLs are based on ingestion and
inhalation (direct contact) and soil-to-groundwater exposure pathways for a residential
scenario.

2) Site-specific SSLs derived using the methodology outlined in the above reference.

3) Most recent USEPA Region 9 Preliminary Remediation Goals (PRGs; USEPA, 1998c).

The IEPA Tiered Approach to Corrective Action (TACO) (IEPA, 1998) is very similar to that outlined in
the SSL guidance (USEPA, 1996a) in that it provides Tier I criteria based on direct contact (ingestion
and inhalation) and the soil-to-groundwater pathway. In fact, the TACO Tier I criteria have been
developed based on the USEPA SSL guidance. However, the TACO Tier I criteria are more
comprehensive because values are provided for a longer list of constituents, and Tier I criteria are
available for both residential and industrial scenarios.

Therefore, IEPA TACO Tier I criteria will be used for the identification of COPC for soil and
groundwater for quantitative evaluation in the risk assessment. Where IEPA TACO Tier I criteria
(IEPA, 1998) are not available, USEPA Region 9 PRGs (1998c) will be used. Residential values will
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be used to identify COPC for residential soils and sediments and all groundwater, and industrial values
will be used to evaluate source area soils and waste.

Following IEPA guidance, the criteria for groundwater will be adjusted for cumulative effects for both
potential carcinogens and noncarcinogens. Per the TACO program guidance, Tier I criteria for soils
are not adjusted for cumulative effects (IEPA, 1998).

IEPA TACO Tier I values are not available for surface water, fish tissue, or air. Hence, surface water
data will be compared with the lower of screening values identified for groundwater and the
promulgated human health Ambient Water Quality Criteria (AWQCs) for fish ingestion (USEPA,
1998d). Fish tissue data will be compared to the USEPA Region 3 Risk-Based Concentrations (RBCs)
for fish (USEPA, 1998e). Modeled air concentrations will be compared to USEPA Region 9 PRGs
(USEPA, 1998c).

These criteria were used to develop data quality levels (DQLs) to be used to identify appropriate
practical quantitation limits (PQLs) for laboratory methods for the analytical program. The DQLs and
PQLs are discussed in greater detail in the Quality Assurance Project Plans (QAPPs) for the site (see
Volumes 2B and 3B of the SSP). The DQLs for the HHRA are presented in Appendix A.

Per USEPA request, the current TACO Tier I values are presented in Appendix B, the current USEPA
Region 9 PRGs are presented in Appendix C, the current USEPA Region 3 RBCs are presented in
Appendix D, and the current AWQCs are presented in Appendix E. The PRGs and RBCs are
periodically updated by USEPA. The most current criteria available will be used in the selection of
COPC.

Constituents with maximum concentrations less than or equal to the screening criteria will not be
included as COPC. If no COPC are identified for a medium, that medium will not be evaluated
quantitatively in the HHRA.

Tables presenting the results of each screening step will be presented in the risk assessment report.
The final list of COPC for inclusion in the risk assessment will also be presented in the risk assessment
and included in all subsequent risk calculations.
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4.0 DOSE-RESPONSE ASSESSMENT

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response).

Adverse effects are defined by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential
effects other than cancer). Dose-response relationships are defined by USEPA. The dose-response
values for potentially carcinogenic effects are termed Cancer Slope Factors (CSFs) or Unit Risk
Factors, and dose-response values for noncarcinogenic effects are termed Reference Doses (RfDs) or
Reference Concentrations (RfCs). These values are available from USEPA sources, such as
USEPA's Integrated Risk Information System (IRIS), an on-line computer database (USEPA, 1999),
and the Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997b). Both sets of
potential health effects will be evaluated in the risk assessment. The USEPA National Center for
Environmental Assessment (NCEA) will be consulted if a constituent does not have a dose-response
value in either IRIS or HEAST. Appropriate criteria may also be derived by qualified toxicologists using
current USEPA-approved methodologies.

Dose-response values used in the risk assessment will be presented in tabular format. For each
constituent the table will present the Chemical Abstracts Service (CAS) number, dose-response value,
source, study animal, study method, and where appropriate, target organ, critical effect, uncertainty
factors, and confidence level.

Dose-response values are available for inhalation and oral exposures. Oral dose-response values will
be used to evaluate dermal exposures, provided appropriate dermal absorption values are available.
COPC will be evaluated quantitatively for the dermal exposure pathway. For inhalation pathways,
reference concentrations (in units of mg/m3) will be converted to reference doses (in units of mg/kg-
day) for calculating risk for systemic toxicants. For direct acting toxicants, the oral, dermal, and
inhalation pathways will be evaluated separately.

4.1 PCB Dose-Response

Risks from potential exposures to PCBs will be calculated using the most current guidance available
from USEPA. Currently, USEPA-approved guidance is provided in IRIS (USEPA, 1999). Total PCB
concentrations will be calculated by summing the separate homolog concentrations. The total PCB
concentrations will be multiplied by the verified cancer slope factors listed in IRIS (USEPA, 1999).
Guidance provided in IRIS specifies three tiers of human slope factors for environmental PCBs: high
risk and persistence, low risk and persistence, and lowest risk and persistence. The choice of slope
factors for use depends on the medium of exposure and PCB chlorine content, as outlined in IRIS
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(USEPA, 1999). Thus, a slightly differing approach to calculating potential cancer risks will be taken
for different media.

Non-cancer risks from potential exposures to PCBs will be calculated using the most conservative RfD
for a PCB mixture. In addition, uncertainty surrounding the use of USEPA-verified toxicity criteria will
be discussed.

4.2 Dioxin Dose-Response

The potential carcinogenic effects associated with exposure to dioxin and furan congeners in
environmental media will be assessed in accordance with the approach developed by USEPA (1989b).
Risks will be calculated for 2,3,7,8-TCDD and the dioxin and furan congeners using the cancer slope
factor for 2,3,7,8-TCDD listed in HEAST and using the TEFs provided in USEPA (1989b). The TEFs
are fractions that equate the potential toxicity of each congener to that of 2,3,7,8-TCDD. The World
Health Organization (WHO) (Van den Berg et al., 1998) has assigned a TEF to each of the dioxin and
furan congeners that slightly differ from the USEPA-approved values. The TEFs provided by USEPA
(1989b) and proposed by Van den Berg et al. (1998) are listed in Table 4-1. The exposure point
concentration for each dioxin and furan congener will be multiplied by its TEF, resulting in a TCDD
toxic equivalence concentration (TCDD-TEQ). The TCDD-TEQ values for each of the congeners will
then be added together. The cancer slope factor for 2,3,7,8-TCDD will then be used to calculate
potential carcinogenic risks resulting from potential exposure to 2,3,7,8-TCDD, and the dioxin and
furan congeners.
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TABLE 4-1
TEFs FOR DIOXIN AND FURAN CONGENERS

SAUGET AREA 1 EE/CA AND RI/FS
SAUGETAND CAHOKIA, ILLINOIS

SOLUTIA, INC.

CONSTITUENT

Dioxins
2,3,7,8-TetraCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3,7,8-PentaCDDs
2,3,7,8-HexaCDDs
2,3,7,8-HeptaCDDs

Eurans
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF
2,3,4,6,7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF
1,2,3,4,7,8,9-HeptaCDF
OctaCDF
2,3,7,8-HexaCDFs
2,3,7,8-HeptaCDFs

CAS NO.

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
NA
NA
NA

51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0
NA
NA

TEF (a)

1
0.5
0.1
0.1
0.1
0.01
0.001
0.5
0.1
0.01

0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01
0.001
0.1
0.01

TEF (b)

1
1
0.1
0.1
0.1
0.01
0.0001
NA
NA
NA

0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01
0.0001
NA
NA

Notes:
CAS - Chemical Abstracts Service.
CDD- Chorodibenzodioxin
CDF - Chlorodibenzofuran.
TEF - Toxicity Equivalency Factor,
a) USEPA, 1989b. Interim Procedures for Estimating Risks Associated with Mixtures of Chlorinated

Dibenzo-p-dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update,
(b) - Toxic Equivalency Factors for PCBs, PCDDs, PCDFs for Humans and Wildlife."
Van den Berg, et al. 1998.
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5.0 EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPC retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios
appropriate to current and potential future site uses and receptors are then developed. Those potential
exposure pathways for which COPC are identified and are judged to be complete will be evaluated
quantitatively in the risk assessment Reasonable maximum exposure (RME) assumptions, and most
likely exposure (MLE) assumptions based on appropriate USEPA guidance, will be employed in the
quantitative risk assessment.

5.1 Identification of Potential Exposure Scenarios

Exposure scenarios are developed on the basis of the CSM for a site. The CSM for Sauget Area 1
was presented in Section 2.0 (Figure 2-1). The CSM was used to develop the potential exposure
scenarios identified below and in Table 5-1. Table 5-1 provides a more detailed presentation of
receptors and pathways by exposure area to be evaluated in the risk assessment

Sauget Area 1 fill areas have been used for industrial purposes for many years (since the 1930s or
earlier) and use of these areas is expected to remain industrial. The fill areas within Sauget Area 1 are
zoned commercial/industrial and it is likely that the fill areas will continue to be used well into the
reasonably foreseeable future for commercial/industrial purposes.

As discussed in Sections 1.0 and 2.0 of the SSP, Sites G, H, I, L, M and N contain wastes that came
from a wide variety of municipal and industrial sources. Site M is a fenced former sand borrow pit that
is now filled with water and is hydrologically connected to Dead Creek. Site G is a fill area stabilized by
USEPA in an emergency response that solidified organic wastes, placed a temporary soil cover over
the site, and controlled site access by the installation of a fence. Recent inspection indicates that the
site and fence are still stable. Recent inspection of Site H indicated that the site is stable with a
vegetative cover and no exposed wastes at the surface. Site L also appears to be stable. It is covered
with cinders and is located in a vegetated field. Site N reportedly contains construction rubble. Site I
was originally used as a sand and gravel pit that received industrial and municipal wastes. The site is
currently graded and covered with crushed stone and used for equipment and truck parking.

Because these source areas are generally covered and stable with no evidence of exposed wastes at
the surface, sampling in these areas is focused on collection of waste samples. Although wastes are
not present at<Jhe surface, surface soil sampling will also be conducted.
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An on-srte outdoor industrial worker and a trespassing teen will be evaluated for potential exposure to
COPC where identified in surface soil, and to COPC that may volatilize into outdoor air from underlying
groundwater and wastes.

Because the wastes are at depth, a construction/utility worker will be evaluated for potential exposure
to constituents in the waste. Construction/utility work is assumed to occur only up to depths of 12 to 15
feet bgs, however, to be conservative, analytical data from waste samples composited throughout the
depth of the fill material will be used in the risk assessment (see discussion in Section 3.1.3.2). Due to
the shallow depth of groundwater, the construction/utility worker may contact groundwater during
excavation.

Due to the presence of a plume of VOCs in groundwater in the source areas and wastes present in the
subsurface, an on-site indoor industrial worker will be evaluated for potential exposure to COPC via
inhalation of volatile constituents present in indoor air due to vapor intrusion from groundwater and/or
wastes. Analytical data collected from shallow groundwater from the existing wells at the sites and
analytical data from subsurface waste samples will be used in the risk assessment If VOCs are
detected in shallow groundwater in other groundwater areas of the site, an indoor industrial worker
receptor will be evaluated.

Dead Creek bisects Sauget Area 1, passing through areas of commercial land use, areas of open
land, and areas of residential land use, and eventually discharges to Borrow Pit Lake and Prairie
DuPont Creek. As such, Dead Creek serves as a potential migration pathway for COPC from the
impacted fill areas. It is possible that windblown dust or periods of overbank flow (i.e., flooding) have
resulted in the deposition of site-related COPC on soil of the adjacent
residential/commercial/undeveloped areas. Therefore, it is possible that residents in the vicinity of
Dead Creek may be exposed to site-related COPC in soil. Recent inspection indicates that some
residences have vegetable gardens. Site-related COPC may be taken up by plant material and
subsequently ingested. If VOCs are present in shallow groundwater and/or subsurface soils in these
areas, they may infiltrate into indoor air and outdoor air. If these are complete exposure pathways,
they will be evaluated in the HHRA.

In addition, a construction/utility worker may contact COPC in surface and subsurface soil and shallow
groundwater in the residential/commercial/undeveloped area. The major potential COPC migration
pathway is overbank flow. Due to this migration pathway, COPC are expected to occur at the surface.
If COPC are located at depth in this area, it would be due to infiltration from the surface. Such
infiltration is not expected to move COPC to great depths; thus, the purpose for collecting subsurface
soils in the 0.5-6 foot interval. Although construction and utility work may proceed to depths of 12 to 15
bgs, COPC concentrations in the 0.5 to 6 foot interval are expected to be higher than for deeper
intervals. Therefore, these data will be used to evaluate potential exposure to COPC in subsurface
soil, which will provide a conservative estimate of risk for this pathway.
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An indoor industrial or commercial worker in the residential/commercial/undeveloped area may be
exposed to COPC in indoor air via inhalation due to volatilization of COPC from underlying soil and/or
groundwater in this area. Similarly, an outdoor industrial or commercial worker may be exposed to
COPC in surface soil via incidental ingestion, dermal contact and inhalation of volatiles and
particulates. Inhalation of COPC volatilizing from groundwater and/or subsurface soil may also occur.

As access to Dead Creek is generally uncontrolled, it is possible that recreational receptors (i.e.,
trespassing children/teenagers) could be exposed to COPC in surface water and sediment of Dead
Creek and Site M white wading. Although access to Borrow Pit Lake is uncontrolled, it is located on
private property, and access is very difficult due to its setting. However, recreational teenagers could
be exposed to COPC in surface water and sediment of Borrow Pit Lake while wading or swimming.
Again, although access is difficult recreational fishing may occur in Borrow Pit Lake.

Groundwater is not used as a source of drinking water in the area. However, there are some private
wells in the area that may be used for outdoor household activities. Therefore, residents may be
exposed to COPC in groundwater in these areas via incidental ingestion and dermal contact. If it is
determined that groundwater is being used as a sole source of drinking water for any of the residences
downgradient of the fill areas, a drinking water scenario will be added to the HHRA.

Final receptor selection will be made once site analytical data have been evaluated and COPCs
identified. If no COPCs are identified in a particular medium (e.g., fish), and/or the potential exposure
pathway, upon further investigation, is judged to be incomplete (e.g., recreational fishing), then the
exposure scenarios associated with that medium/pathway will not be quantitatively evaluated in the
HHRA. The potential receptors and their associated exposure scenarios are discussed below and
summarized in Table 5-1.

5.2 Sample Collection Strategy

Table 5-2 presents a summary of the sampling strategy for each environmental medium and identifies
the number of samples to be collected. In addition, the exposure areas, receptor(s) and potential
exposure route(s) to be evaluated using the data are identified, based on the CSM developed for the
site (see Figure 2-1, and Table 5-1). Sample collection in residential areas has been focused on areas
adjacent to Dead Creek upstream of Route 3, as these areas are closer to the fill areas than those
downstream of Route 3.

5.3 Receptor Identification

The following subsections discuss the parameters that will be used to evaluate each of the potential
receptors in the HHRA. Both RME and MLE scenarios will be evaluated for each receptor. Exposure
factors common to several of the receptors are discussed in Section 5.4.
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5.3.1 Indoor Industrial Worker

Exposure assumptions for the indoor industrial worker under the RME and MLE scenarios are shown
in Table 5-3. Given the relatively shallow depth of groundwater, it is possible an indoor industrial
worker may be exposed indirectly to groundwater via inhalation of volatile COPC migrating from
groundwater and the subsurface to indoor air of an industrial/commercial building. The indoor
industrial worker receptor will be evaluated for the fill areas and the
residential/commercial/undeveloped areas of Sauget Area 1.

5.3.2 Outdoor Industrial Worker

Exposure assumptions for the outdoor industrial worker under the RME and MLE scenarios are shown
in Table 5-4. The outdoor industrial worker may contact COPC in surface soil via incidental ingestion
and dermal contact, and may inhale COPC via volatilization from the surface and subsurface and via
paniculate emissions from the surface.

5.3.3 Trespassing Teenager

Exposure assumptions for the trespassing teenager under the RME and MLE scenarios are shown in
Table 5-5. It is assumed that this receptor can be exposed to COPC in surface soil in the fill areas via
accidental ingestion, dermal contact, and inhalation of volatiles and particulates, and can be exposed
to COPC in subsurface wastes and/or groundwater via inhalation of volatiles.

5.3.4 Construction/Utility Worker

Exposure assumptions for the construction/utility worker under the RME and MLE scenarios are shown
in Table 5-6. Exposure media of interest in the evaluation of potential risk to a future construction/utility
worker will potentially include surface soil, subsurface soil/wastes and groundwater. Exposure could
occur via incidental ingestion of and dermal contact with soil/waste and shallow groundwater and via
inhalation of fugitive dust and/or vapors from soil and groundwater. A construction/utility worker
receptor will be evaluated for the fill areas and the residential/commercial/undeveloped areas of
Sauget Area 1. The soil ingestion rate listed in Table 5-6 for the construction worker under the MLE
scenario is discussed in Section 5.4.

5.3.5 Resident

Given the potential for migration of site-related COPC from the fill areas to a residential area, it is
possible that a resident may be exposed to COPC in environmental media. The exposure media of
interest are surface soil, subsurface soil, plant tissue, and groundwater. A resident may potentially be
exposed directly to COPC in soil via incidental ingestion, dermal contact, and inhalation of volatiles and
particulates. Indirect exposure to COPC in soil may occur and through ingestion of produce grown in
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impacted residential soil. Public water is provided to residential areas; however, some private wells
exist. Residents could be exposed to COPC in groundwater in these areas via incidental ingestion and
dermal contact during outdoor household use. In addition, if VOCs are present in groundwater and/or
subsurface soil in this area, residents could be exposed via inhalation of vapors migrating to indoor air.
Table 5-7 presents the exposure assumptions for evaluation of a child resident (0 to 6 yrs of age) and
an adult resident under RME and MLE scenarios. Because several of the Dead Creek segments are
adjacent to the residential areas under evaluation, the recreational teenager (below) and residential
receptor risks will be evaluated both separately and in total, as indicated in Table 5-1. In addition, a
future residential exposure scenario will be evaluated for areas M and N. Because area M is a lagoon,
the future exposure pathway to be evaluated will be inhalation of sediment-derived dusts by residential
receptors in transects 1 and 2, assuming the lagoon could be drained and dried in the future.

5.3.6 Recreational Teenager

It is assumed that an adolescent could access Dead Creek and Borrow Pit Lake surface water and
sediment for recreational purposes. Therefore, it is possible that a receptor (aged 7 to 18 years)
(referred to here as a recreational teenager for ease of discussion) could be exposed to COPC present
in surface water and sediment of Dead Creek and Borrow Pit Lake while wading or swimming,
respectively. Exposure assumptions for the recreational teenager under the RME and MLE scenarios
are shown in Table 5-8.

5.3.7 Recreational Fisher

Recreational fishing may take place at Borrow Pit Lake. As Dead Creek may serve as a potential
migration pathway for COPC from the source areas, fish in Borrow Pit Lake may contain COPC in their
tissue. Therefore, a recreational fisher has the potential to be exposed to site-related COPC through
ingestion of fish from Borrow Pit Lake. This receptor may also contact COPC in surface water and
sediment while fishing. The exposure assumptions for the recreational fish ingestion pathway for the
RME and MLE receptors are summarized in Table 5-9. To determine if this pathway is complete, two
field surveys will be conducted. An ecological evaluation of the Borrow Pit Lake will be used to
determine if it can sustain a recreational fishery. In addition, a creel survey will be conducted to
determine if Borrow Pit Lake is fished and what fish may be caught

5.4 Exposure Parameters

5.4.1 Soil Ingestion Rate - Adult Construction Worker

Incidental soil ingestion occurs at all ages as a result of hand-to-mouth activities. Currently, there are
little or no reliable quantitative data available for estimating adult soil ingestion rates. USEPA risk
assessment guidance suggests a soil ingestion rate of 100 mg/day for adults in a residential scenario
(USEPA, 1989a, 1991 a), and a soil ingestion rate of 50 mg/day for adults in an industrial scenario
(USEPA, 1991 a).
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USEPA presented an estimate of a soil ingestion rate for adults doing yard work of 480 mg/day in their
supporting evidence for the commercial/industrial soil ingestion rate of 50 mg/day in the "Standard
Default Exposure Factors" Directive (USEPA, 1991 a); the 480 mg/day value was not presented in the
table of default exposure factors. The Agency states: "For certain outdoor activities in the
commercial/industrial setting (e.g., construction or landscaping), a soil ingestion rate of 480 mg/day
may be used; however, this type of work is usually short-term and is often dictated by the weather.
Thus, exposure frequency would generally be less than one year and exposure duration would vary
according to site-specific construction/maintenance plans." However, some regions and state
agencies have stipulated the use of this value to evaluate a construction worker exposure scenario.
The Hawley (1985) study, which is the basis for the soil ingestion rate of 480 mg/day, was recently
reviewed by the USEPA (USEPA, 1997a), which stated that, "Given the lack of supporting
measurements, these estimates must be considered conjectural."

In the Hawley (1985) study, the author assumed that soil adheres to the surface area of the hands at a
loading of 3.5 mg/cm2. This value was based on a layer of soil on skin assumed to be 0.005 cm deep,
a soil density of 1.5 g/cm2, and 50% void space. Using the author's derived soil-to-skin adherence
loading of 3.5 mg/cm2 and assuming that the amount of soil covering a fraction of the hands
(approximately 70 cm2) is ingested twice a day, Hawley calculated a soil ingestion rate of 480 mg/day.

Hawley's 1985 analysis was one of the first published health risk assessments and was performed
before any of the quantitative fecal tracer soil ingestion studies for either children or adults were
conducted (Calabrese et al., 1989; Davis et al., 1990; Clausing et al., 1987; Calabrese et al., 1990).
Thus, the estimate of 480 mg/day predates all of our current knowledge about soil ingestion among
both children and adults, as well as recent published data on soil-to-skin adherence rates.

In 1993, USEPA sponsored a workshop to evaluate soil-to-skin adherence data. As a result, a study to
determine a more accurate characterization of soil-to-skin adherence was sponsored by the USEPA
and conducted by John C. Kissel and associates at the University of Washington (Kissel et al., 1996;
Holmes et al., 1998). The intent of this study was to resolve uncertainties and develop more accurate
measures of soil-to-skin loading rates for individuals involved in various occupational and recreational
activities. As reported in the Exposure Factors Handbook (EFH) (USEPA ,1997a), soil loading on skin
surfaces as a result of various occupational and recreational activities was directly measured. This
study indicates that soil loadings vary with the type of activity and the body parts contacted. As one
would expect, adherence appears to be greatest during outdoor activities such as farming and
gardening, and more soil/dust tends to adhere to the hands and knees than to other areas of the body.

Average hand soil loading factors are as presented in the EFH (USEPA, 1997a) for the adult outdoor
workers evaluated by Kissel and Holmes. In every case, soil adherence during occupational exposure
was measured to be considerably lower than Hawley's estimate of 3.5 mg/cm2. The range of soil
adherence loadings measured by Kissel and Holmes falls within the USEPA range of 0.2 to 1.0
mg/cm2 (USEPA, 1992b).
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For this evaluation, the construction worker receptor is assumed to be exposed to COPC in surface
and subsurface soils during excavation activity. Based on this exposure scenario, the farmer"
receptor provided in the EFH is considered to provide an upper-bound estimate of soil adherence. A
soil ingestion rate can be calculated by substituting the soil adherence value for the receptor for the
estimated value derived by Hawley (1985), as follows:

480mg/day _ ingestion rate (mg/day)
3.5 mg/cm2 soil adherence (mg/cm2)

The soil adherence value for the "farmer" is 0.47 mg/cm2. The calculated soil ingestion value is 64
mg/day; therefore, a soil ingestion rate of 64 mg/day is used for the MLE construction worker receptor
in this risk evaluation.

Additional support for this value comes from a new paper by Kissel and coworkers (Kissel et al., 1998)
that presents the results of a study of the transfer of soil from hand to mouth by intentional licking. Soil
was loaded onto the skin by pressing the hand onto soil, and the amount transferred to the mouth was
measured. The thumb sucking, finger mouthing, and palm licking activities resulted in geometric mean
soil mass transfers of 7.4 to 16 mg per event. The author concludes that "transfer of 10 mg or more of
soil from a hand to the oral cavity in one event is possible, but requires moderate soil loading and more
than incidental hand-to-mouth contact." However, "the fraction of soil transferred from hand to mouth
that is subsequently swallowed is unknown but may be less than 100 percent." In addition, "the adult
volunteers in this study reported that the presence of roughly 10 mg of soil in the mouth is readily
detected (and unpleasant). Repeated unintentional ingestion of that mass of soil by adults therefore
seems unlikely. In light of this observation, the 480 mg per day estimate [of Hawley, 1985] would
require hundreds or perhaps thousands of hand-to-mouth contacts that resulted in soil transfer per
day."

The 64 mg/day soil ingestion rate for the industrial and construction worker receptors recommended
here is supported by this study, as 5 hand to mouth events during the course of a workday is more
reasonable to assume than 48 or more.

For the RME scenario, a soil ingestion rate of 100 mg/day is assumed for the construction worker.
This is the adult soil ingestion rate provided by USEPA (1991).

5.4.2 Frequency of Exposure to COPC in Soil

A meteorological factor is generally used to account for the fraction of the year during which exposure
to constituents in soils may occur (Sheehan et al., 1991; USEPA, 1989a). It is reasonable to assume
that direct contact with soil or intrusive activities will not occur for residential receptors during inclement
weather, i.e., when it is raining or snowing, when the ground is wet or frozen, or when snow or ice (32
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degrees F) are covering the ground. Thus the frequency of contact with potentially impacted soil is
adjusted for these site-specific meteorological conditions (USEPA, 1989a).

There are only a few metrics that can be used to describe the fraction of the year when meteorological
conditions are likely to limit exposure. These include temperature and the amount of precipitation per
day and per year, which includes rain, snow and ice. While measures are collected hourly, the
National Weather Service reports the number of days when precipitation is greater than 0.01 inches
(one one-hundredth), greater than 0.1 inches (one tenth), and greater than 1 inch in their annual
summary data. The number of days with precipitation greater than 0.1 inches is selected as the best
representation of when exposure is likely to be limited by snow, rain, or ice. The National
Oceanographic and Atmospheric Administration (NOAA) provides daily temperature data. It is
assumed that exposure to soils is limited by temperatures less than 32 degrees F. Therefore, limiting
the assumption of exposure to soils to those days with less than 0.1 inch of precipitation and
temperatures above 32 degrees F is reasonable.

Based on ten years of meteorological data (1986-1995) provided by NOAA (1996), a meteorological
factor is derived for use in the exposure equations. On the average, 66 days/year in this area receive
0.1 or greater inches of precipitation, and there are typically 27 days/year with a mean temperature of
32 degrees F or below. Accounting for days when both events occur (assumed to be 10% of the rain
days or 6 days/year), the number of inclement days, 87, can be calculated (27 + 66 - 6 = 87). It is
assumed that these days are evenly spaced throughout the course of the year. The meteorological
factor is then calculated (87/365 = 24%). Thus it is assumed that exposure to soils will not occur for
the "receptor" 24% of the assumed days of exposure (exposure frequency) due to weather restrictions.

The choice of a precipitation target of 0.1 inches is in keeping with guidance provided in the
Compilation of Air Pollution Emission Factors, which assumes that soil suspension will not occur on
days with more than 0.01 inches of precipitation (USEPA, 1995b). It is probable, however, that this
metric both over- and under-estimates the potential exposure in some conditions. For, example, it is
possible that some exposure to soils may occur on days when it rains just over 0.1 inches in the early
morning and then the ground dries during the course of the day. Alternatively, significant rainfall, such
as greater than 1 inch, is likely to saturate the soil for consecutive days, and several inches of snow
(which may fall all on one day with one storm) may cover the ground and inhibit direct contact for
several days. With both of these considerations in mind, it is likely that a meteorological factor based
on inclement days defined as precipitation greater than 0.1 inches and average temperatures less than
32 degrees F is reasonable.

5.5 Quantification of Potential Exposures

To estimate the potential risk to human health that may be posed by the presence of COPC at the site,
it is first necessary to estimate the potential exposure dose of each COPC. The exposure dose is
estimated for each constituent via each exposure pathway by which the receptor is assumed to be
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exposed. Exposure dose equations combine the estimates of constituent concentration in the
environmental medium of interest with assumptions regarding the type and magnitude of each
receptor's potential exposure to provide a numerical estimate of the exposure dose. The exposure
dose is defined as the amount of COPC taken into the receptor and is expressed in units of milligrams
of COPC per kilogram of body weight per day (mg/kg-day).

Exposure doses are defined differently for potential carcinogenic and noncarcinogenic effects. The
Chronic Average Daily Dose (CADD) is used to estimate a receptor's potential intake from exposure to
a COPC with noncarcinogenic effects. According to USEPA (1989a), the CADD should be calculated
by averaging the dose over the period of time for which the receptor is assumed to be exposed.
Therefore, the averaging period is the same as the exposure duration. For COPC with potential
carcinogenic effects, however, the Lifetime Average Daily Dose (LADD) is employed to estimate
potential exposures. In accordance with USEPA (1989a) guidance, the LADD is calculated by
averaging exposure over the receptor's assumed lifetime (70 years). Therefore, the averaging period
is the same as the receptor's assumed lifetime. The standardized equations for estimating a receptor's
average daily dose (both lifetime and chronic) are presented below, followed by descriptions of
receptor-specific exposure parameters and constituent-specific parameters.

5.5.1 Estimating Potential Exposure from Ingestion of and Dermal Contact with Soil
or Sediment

Both incidental ingestion of, and dermal contact with, soil and/or sediment are assumed to occur for
many of the receptors. The following equations are used to calculate the estimated exposure.

Average Daily Dose (Lifetime and Chronic) Following Incidental Ingestion of Soil or Sediment
(mg/kg-day):

CSxIRxEFxEDxAAF0xCF
BWxAT

where:

ADD = Average Daily Dose (mg/kg-day)
CS = Soil concentration (mg/kg soil)
IR = Ingestion rate (mg soil/day)
EF = Exposure frequency (days)
ED = Exposure duration (year)
AAF0 = Oral-Soil Absorption Adjustment Factor (AAF) (unitless)
CF = Unit conversion factor (kg soil/106 mg soil)
BW = Body weight (kg)
AT = Averaging time (days)
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Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with
Soil or Sediment (mg/kg-day):

AT^_CSxSAxAFxEFxEDxAAFdxCF
f ^ * * ' • * — ——— -— - - - . _ . - • -

BWxAT
where:

ADD = Average Daily Dose (mg/kg-day)
CS = Soil concentration (mg/kg soil)
SA = Exposed skin surface area (cm2/day)
AF = Soil to skin adherence factor (mg soil/cm2)
EF = Exposure frequency (days)
ED = Exposure duration (year)
AAFd = Dermal-Soil AAF (unitless)
CF = Unit conversion factor (kg soil/106 mg soil)
BW = Body weight (kg)
AT = Averaging time (days)

5.5.2 Estimating Potential Exposure via Inhalation

Exposure to COPC migrating from soil to air is assumed to occur for many of the potential receptors.
The equation used to estimate exposure to COPC via inhalation is as follows:

Average Daily Dose (Lifetime and Chronic) Following Inhalation of COPC (mg/kg-day):

A r^_CAxIRxAAFixETxEFxED
AU J-/ — ——•"——————————————————•——

BWxAT
where:

ADD = Average Daily Dose (mg/kg-day)
CA = Air concentration (mg/m3)
IR = Inhalation rate (m3 /hr)
AAFj = Inhalation AAF (unitless)
ET = Exposure time (hours/day)
EF = Exposure frequency (days)
ED = Exposure duration (year)
BW = Body weight (kg)
AT = Averaging time (days)
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5.5.3 Estimating Potential Exposure from Groundwater/Surface Water

A potential construction worker may contact COPC in groundwater during soil excavation. The risk
assessment assumes that the recreational teenager will come in contact with surface waters of Dead
Creek and Borrow Pit Lake. In addition, residents could contact groundwater via outdoor use of private
well water. The equation used to estimate a receptor's potential exposure via incidental ingestion of
groundwater/surface water is:

Average Daily Dose (Lifetime and Chronic) Following Ingestion of Water (mg/kg-day):

CWxIRxEFxEDxAAF, xCF
BWxAT

where:

ADD = Average Daily Dose (mg/kg-day)
CW = Water concentration (mg/L)
IR = Water ingestion rate (L/day)
EF = Exposure frequency (days)
ED = Exposure duration (year)
AAF0 = Oral-water AAF (unitiess)
BW = Body weight (kg)
AT = Averaging time (days)

The equation used to estimate a receptor's potential exposure via dermal contact with
groundwater/surface water is as follows:

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Water (mg/kg-
day):

EFxEDx AAF xCF
BWxAT

where:

ADD = Average Daily Dose (mg/kg-day)
CW = Water concentration (mg/L)
SA = Exposed skin surface area (cm2/day)
PC = Dermal permeability constant (cm/hr)
ET = Exposure time (hours/day)
EF = Days exposed per year (day/365 day)
ED = Years exposed (year)

549432LB.DOC. 6105-002-IOOb 5-11 June 25.1999

A-43



AAFd = Dermal-water AAF (unifJess)
CF = Unit conversion factor (L/103cm3)
BW = Body weight (kg)
AT = Averaging time (year)

5.5.4 Estimating Potential Exposure From Food Consumption

A recreational fisher may be exposed to COPC through ingestion of fish obtained from Borrow Pit
Lake. A residential receptor may be exposed to COPC in garden produce. The equation used to
estimate a receptor's potential exposure via food consumption is:

Average Daily Dose (Lifetime and Chronic) Following Food Consumption (mg/kg-day):

AT%TN CFxIRx AAFxEFxED
ADD = ——

ATxBW

where:

ADD = Average Daily Dose (mg/kg-day)
CF = Concentration in food (mg/kg)
IR = Ingestion rate (kg/day)
AAF = Oral-diet AAF (unitless)
EF = Exposure frequency (days)
ED = Exposure duration (days)
AT = Averaging time (days)
BW = Body weight (kg)

5.6 Calculation of Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site. The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure.

Measured data will be available for surface soil, subsurface waste, subsurface soil, groundwater,
surface water, sediment, and fish tissue. Groundwater will be evaluated on a plume or well-by-well
basis as appropriate. The exposure point concentration is defined as the lower of the maximum or 95th

percentile UCL arithmetic mean concentrations (USEPA, 1992a) for the RME scenario and the
arithmetic mean concentration for the MLE scenario.

Other pathways will require modeling to derive exposure point concentrations. These pathways
include volatile chemicals in groundwater and the subsurface migrating upwards and infiltrating into
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indoor air, and generation of fugitive dust and volatiles from undisturbed soils as well as during
construction activities.

The model to be used to predict indoor air concentrations of VOCs will be the model of Johnson and
Ettinger recommended by the USEPA (1996a and 1997c) to predict concentrations of COPC migrating
from groundwater or soil to indoor air of an overlying building. Concentrations of volatile COPC in
outdoor air due to migration from subsurface soil and/or groundwater will be estimated using the
methodology recommended by the American Society for Testing and Materials (ASTM, 1995).

The calculation of concentrations of inorganic and semivolatile organic COPC bound to soil in fugitive
dust involves multiplying the soil exposure point concentrations by the concentration of dust in air as
follows:

1) Ambient Air

COPC concentration in ambient air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (kg soil/m3)

The dust concentration in air to be used in the evaluation of ambient outdoor air pathways in
this risk evaluation is the inverse of the particulate emission factor derived in accordance with
USEPA guidance (USEPA, 1996a).

2) Excavation Air (i.e., during construction activities):

COPC concentration in excavation air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (mg soil/m3) x Unit correction factor (1 kg/106 mg)

The dust concentration in air to be used in the evaluation of excavation air pathways in this
risk evaluation is 60 mg/m3. This value is the recommended concentration of respirable
particulate with a mean diameter of 10 microns or less (PM10) for excavation activities
(MADEP, 1995).

COPC concentrations in homegrown produce are dependent upon the potential for direct uptake of
COPC from soil through plant roots and will be estimated via the following equation:

COPC Concentration in Produce (mg COPC/kg plant tissue) = Concentration of COPC in soil
(mg COPC/kg Soil) x Root Uptake Factor (unitiess)
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The root uptake factor accounts for uptake from soil to the homegrown produce. As appropriate,
chemical-specific root uptake factors will be identified from sources such as Baes et al. (1984) for use
in the risk assessment

549432LB.DOC.6105-002-100b 5-14 June 25. 1999

A-46



TABLE 5-1
RECEPTOR-AREA MATRIX

SAUQET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA. INC.

Rfctptor
Medium

Secondary Mediurr
(Pathways)

Indoor lndu*trl*l WortorttW
Fill Area: Subsurface Waste

Indoor Mr (inh)
Transects: Subsurface Sol

Indoor Mr Onh)
Groundwaler

Indoor Air (inh)
Outdoor Induttritl Worittr(OW)

Surface Soil (ing/derm
Outdoor Air (Inh)

Rll Area: Subsurface Waste
Outdoor Mr (inh)

Transects: Subsurface Sol
Outdoor Air (inh)

Groundwater
Outdoor Mr (Inh)

Contraction Wort* fCW)
Surface Soil (ing/derm

Outdoor Air (Inh)
Fill Area: Subsurface

Waste (Ing/derm)
Outdoor Mr fnh)

Transects: Subsurface Soil
(Ing/derm)
Outdoor Air (inh)

Groundwater (Ing/demV
Outdoor Mr Onh)

Tntaaulna Tewuoer/m
Surface Soil (ing/derm'

Outdoor Air (inh)
Subsurface Waste

Outdoor Mr fnh)
Groundwatei

Outdoor Air Onh)
Rfcrfftionfl Teen (RT)

Sediment (ing/derm)

Surface Water (Ing/derm)

9ecr**ftorM« Flthtr Htf.
Sediment (ing/derm;

Surface Water (Ing/derm)

Fish Tissue (Ing)

tnidintfRES)
Surface Soil (Ing/derm;

Outdoor Mr (Inh)
Subsurface Soil (or Waste In

SlteN)
Indoor/Outdoor Mr (Inh)

Groundwater ((no/derm
Indoor/Outdoor Mr (Inh)

Produce (Ing)

Total Receptors

Exposure Areas
Fill Area/Sites

G

IW-RME-G
IW-MLE-G

OW-RME-G
OW-MLE-G

CW-RME-G
CW-MLE-G

TT-RME-G
TT-MLE-G

e

H

IW-RME-H
IW-MLE-H

OW-RME-H
OW-MLE-H

CW-RME-H
CW-MLE-H

TT-RME-H
TT-MLE-H

8

I

IW-RME-I
IW-MLE-I

OW-RME-I
OW-MLE-I

CW-RME-I
CW-MLE-I

TT-RME-I
TT-MLE-I

8

L

IW-RME-L
IW-MLE-L

OW-RME-L
OW-MLE-L

CW-RME-L
CW-MLE-L

TT-RME-L
TT-MLE-L

8

M (lagoon)

«

RT-RME-M
RT-MLE-M

RES-RME-M
RES-MLE-M (ai

4

N

IW-RME-N
IW-MLE-N

OW-RME-N
OW-MLE-N

CW-RME-N
CW-MLE-N

TT-RME-N
TT-MLE-N

RES-RME-N
RES-MLE-N

10

Creek Segments

Ref. Area

RT-RME-REF
RT-MLE-REF

RF-RME-REF
RF-MLE-REF

4

CS-B

*

RT-RME-CS-B
RT-MLE-CS-B

2

CS-C

RT-RME-CS-C
RT-MLE-CS-C

2

CS-D

**

RT-RME-CS-D
RT-MLE-CS-0

2

CS-E

***

RT-RME-CS-E
RT-MLE-CS-E

2

CS-F '

RT-RME-CS-F
RT-MLE-CS-F

RF-RME-F
RF-MLE-F

4

Residential/Commercial/Undeveloped Transects

1

IW-RME-C/R-1
IW-MLE-C/R-1

OW-RME-C/R-1
OW-MLE-C/R-1

CW-RME-C/H-1
CW-MLE-C/R-1

*

RES-RME-C/R-1
RES-MLE-C/R-1

4

2

IW-RME-C/R-2
IW-MLE-C/R-2

OW-RME-C/R-2
OW-MLE-C/R-2

CW-RME-C/R-2
CW-MLE-C/R-2

*

RES-RME-C/R-2
RES-MLE-C/R-2

4

3 _

IW-RME-C/R-3
IW-MLE-C/R-3

OW-RME-C/R-3
OW-MLE-C/R-3

CW-RME-C/R-3
CW-MLE-C/R-3

RES-RME-C/R-!
RES-MLE-C/R-3

4

4

IW-RME-C/R-4
IW-MLE-C/R-4

OW-RME-C/R-4
OW-MLE-C/R-4

CW-RME-C/R-4
CW-MLE-C/R-4

i«

RES-RME-OTM
RES-MLE-C/R-4

4

5

IW-RME-C/R-5
IW-MLE-C/R-5

OW-RME-C/R-5
OW-MLE-C/R-5

CW-RME-C/R-5
CW-MLE-C/R-S

**

RES-RME-C/R-E
RES-MLE-C/R-E

4

6

IW-RME-C/R-6
IW-MLE-C/R-6

OW-RME-C/H-6
OW-MLE-C/R-6

CW-RME-C/R-6
CW-MLE-C/R-6

RES-RME-C/R-e
RES-MLE-C/R-6

4

7

IW-RME-C/R-7
IW-MLE-C/R-7

OW-RME-C/R-7
OW-MLE-C/R-7

CW-RME-C/R-7
CW-MLE-C/R-7

RES-RME-C/RO
RES-MLE-C/R-7

4

Total

Receptors

12
12

12
12

12
12

5
5

7
7

2
2

9
9

***•

118
Notes:
RME - Reasonable Maximum Exposure • In addition to separate risk calculations, due to proximity, risks for residential receptors for transects 1 and 2 will be added to risks for the recreational teen in CS-B and site M.
i4LE - Most Ukery Exposure ~ In addition to separate risk calculations, due to proximity, risks for residential receptors for transects 3,4 and 5 will be added to risks tor ttw recreational teen In CS-C and CS-D.
ing - Ingestkxv — In addition to separate risk calculations, due to proximity, risks for residential receptors for transects 6 end 7 will be added to risks for the recreational teen in CS-E.
derm - dermal contact — There are 11 6 receptors - each is evaluated for several exposure pathways,
inh - inhalation (a) - The residential scenario for area M will consider inhalation of sediment derived dust by nearby residential receptors (i.e., transects 1 and 2) should the lagoon be drained and dried in the future.
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TABLE 5-2
SAMPLING IN SUPPORT OF THE HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Receptor / Exposure Route Environmental Medium Sampling Strategy Number of Samples
naoor industrial worner

Inhalation of Indoor Air
Outdoor Industrial Worker

Inhalation of Outdoor Air
Teenage Trespasser

Inhalation of Outdoor Air
Fill Area Waste At Sites G,H,I,L and N:

Collect 1 sample from each of 4 borings at each site. 20 samples

Construction/Utility Worker
• Incidental Ingestlon of and
Dermal Contact with Waste
• Inhalation of Partlculates and
Volatlles

Outdoor Industrial Worker
• Incidental Ingestlon of and
Dermal Contact with Soil
• Inhalation of Partlculates and
Volatlles

Teenage Trespasser
• Incidental Ingestlon of and
Dermal Contact with Soil
• Inhalation of Partlculates and
Volatlles

Fill Area Surface Soil
(0-0.5 ft bgs)

At Sites G.H.I.L and N:
Collect 1 sample from each of 4 borings at each site. 20 samples

Construction/Utility Worker
Incidental Ingestlon of and

Dermal Contact with Soil
• Inhalation of Partlculates and
Volatlles
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TABLE 5-2
SAMPLING IN SUPPORT OF THE HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Receptor / Exposure Route Environmental Medium Sampling Strategy Number of Samples
ndoor Industrial Worker

Inhalation of Indoor Air
Indoor air concentrations of VOCs will be modeled based

on shallow groundwater concentrations of VOCs.

Fill Area shallow
groundwater -19 samples
com 19 wells.

Outdoor Industrial Worker

Inhalation of Outdoor Air
Construction/Utility Worker

Inhalation of Outdoor Air
Outdoor air concentrations of VOCs will be modeled based

on shallow groundwater concentrations of VOCs.
Recreational Teenager

Inhalation of Outdoor Air
Fill Area Groundwater

Construction/Utility Worker
I1/1o

Incidental Ingestlon of and
Dermal Contact with Groundwater

Sample Shallow groundwater. Excavation Is generally not
expected to exceed 15 ft bgs; however, most shallow

samples from each well will be used.

Downgradlent shallow
alluvial aquifer

1) Sites G,H. and L:
3-6 samples from 3
locations.

2) Site I:
3-6 samples from 3
locations.

3) Areas southwest of
sites G,H, and L:
3-6 samples from 3 wells.

Indoor Industrial Worker
Inhalation of Indoor Air

Resident
Indoor air concentrations of VOCs will be modeled based

on shallow groundwater concentrations of VOCs.
Inhalation of Indoor Air

Outdoor Industrial Worker
Inhalation of Outdoor Air

Developed and
Undeveloped Areas In
Dead Creek Floodplaln
closest to source areas:

Construction/Utility Worker
Inhalation of Outdoor Air

Outdoor air concentrations of VOCs will be modeled based
on shallow groundwater concentrations of VOCs.

Resident Residential Area Groundwater

Inhalation of Outdoor Air
Construction/Utility Worker

Incidental Ingestlon of and
Dermal Contact with Groundwater

Sample Shallow groundwater. Excavation Is generally not
expected to exceed 15 ft bgs; however, most shallow

samples from each well will be used.
Resident

Incidental Ingestlon of and
Dermal Contact with Groundwater

Sample groundwater In the developed and undeveloped
areas of the Dead Creek Floodplaln.

6 samples from 2 wells at
water table (Walnut St.

and Judith Ln.)
4 samples from yet to be
Identified private wells In
the Walnut St. and Judith
____Ln. area. f
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TABLE 5-2
SAMPLING IN SUPPORT OF THE HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Receptor / Exposure Route Environmental Medium Sampling Strategy Number of Samples

Construction/Utility Worker
• Incidental Ingestlon of and
Dermal Contact with Soil
• Inhalation of Participates and
Volatlles

Outdoor Industrial Worker

I
ui

00

• Incidental Ingestlon of and
Dermal Contact with Soil
• Inhalation of Partlculates and
Volatlles

Residential Area Surface Soils
(0-0.5 ft bgs)

Seven transects in undeveloped areas sampled at 200 ft.
Intervals.

Three residences along each of Transects 1-6, and two
residences along Transect 7.

45 samples
20 samples

Resident
• Incidental Ingestlon
of and Dermal Contact with Soil
• Inhalation of Particulates and
Volatlles In Outdoor Air

Resident
Produce Ingestlon

Produce constituent concentrations will be modeled based
on surface soil data collected along undeveloped area

transects and at residences.
Construction/Utility Worker

• Incidental Ingestlon of and
Dermal Contact with Soil
• Inhalation of Particulates and
Volatlles

Outdoor Industrial Worker
Residential Area Subsurface

Soils (0.5- 6 ft bgs)

Seven transects in undeveloped areas sampled at 200 ft.
Intervals.

Three residences along each of Transects 1-6, and two
residences along Transect 7.

45 samples

20 samples
Inhalation of Volatlles

Resident
Inhalation of Volatlles

Indoor Industrial Worker

Inhalation of Volatiles
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TABLE 5-2
SAMPLING IN SUPPORT OF THE HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Receptor / Exposure Route Environmental Medium Sampling Strategy Number of Samples
Kecreationai teenager

Incidental Ingestlon of and
Dermal Contact with Sediment

while Wading

Dead Creek Sediment'

Site M sediment

bampie undeveloped areas of Dead creek (CS-B and CS-
F) at 200 ft. Intervals for Industry-specific constituents.

Sample developed areas of Dead Creek (CS-C.D and E) at
150 ft. Intervals for Industry-specific constituents.

Sample entire length of Dead Creek at 1000 ft. Intervals for
full suite of analytes.

Sample Site M sediments.

50 samples

47 samples

20 samples

4 samples
Recreational Teenager

I
en
N)

CO

Recreational Fisher

Incidental Ingestlon of and
Dermal Contact with Sediment

while Swimming Borrow Pit Lake Sediment North
of Dead Creek Discharge *

Sample Borrow Pit Lake at 400 ft. Intervals for Industry-
specific constituents.

Incidental Ingestlon of and
Dermal Contact with Sediment

____while Wading______

8 samples

Recreational Teenager

Incidental Ingestlon of and
Dermal Contact with Surface

Water while Wading Dead Creek Surface Water
Sample Dead Creek Surface Water at approximately 1000
_____ft. Intervals for full suite of analytes._____ 18 samples

Recreational Teenager

Recreational Fisher

Incidental Ingestlon of and
Dermal Contact with Surface

Water while Swimming

Incidental Ingestlon of and
Dermal Contact with Surface

Water while Wading

Borrow Pit Lake Surface Water
North of Dead Creek Discharge

Sample Borrow Pit Lake Surface Water at approximately
1000 ft. Intervals for site-specific constituents.

2 samples

Recreational Fisher

Fish Ingestlon Various Fish In Borrow Pit Lake

9 predator fish, 9 bottom feeding fish and 9 forage fish
whole fish samples will be collected. Compositing will be
conducted as necessary to achieve appropriate sample
size. Data from game fish will be used In the HHRA. 27 samples

Notes:
bgs - below ground surface,
ft - fee!

In a<\ i, sediment sampling conducted In support of the ecological risk assessment \N\\\( ->ed In the human heath risk assessment.



TABLE 5-3
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - INDOOR INDUSTRIAL WORKER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Parameter

Parameters Used in the Indoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

RMEOn-Site
Indoor
Worker

8 (a)
250 (b)
25 (b)
1.6 (d)
70 (b)

MLE On-Site
Indoor
Worker

8
250
7

1.0
70

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work.

males and females, all ages. Table 15-68.
(b) - USEPA, 1991a. Standard Default Exposure Factors.
(c) - USEPA, 1997a. Exposure Factors Handbook. Recommended value for occupational tenure listed in Table 1-2.
d) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for moderate activity.
e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for light activity.

(a)
(b)
(c)
(e)
(b)
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TABLES-4
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - OUTDOOR INDUSTRIAL WORKER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOK1A, ILLINOIS

SOLUTIA, INC.

Parameter

Parameters Used in the Outdoor Air Pathway
Exposure Time (tv/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (n^S/hour)
Body Weight (kg)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sofl on Skin (mg/cmA2)
Body Weight (kg)

RME Future
Outdoor Industrial

Worker

8 (a)
190 (i)
25 (b)
1.6 (d)
70 (b)

190 (i)
25 (b)
50 (f)

3339 (g)
0.02 (h)
70 (b)

MLE Future
Outdoor Industrial

Worker

8
190
7
1

70

190
7
30

3339
0.02
70

(a)
0)
(c)
(e)
(b)

0)
(c)
0)
(9)
(h)
(b)

Notes:
MLE • Most Likely Exposure.
RME - Reasonable Maximum Exposure,
(a) - USEPA, 1997a. Exposure Factors Handbook. 50th pereentile time spent at work, males and females, all ages. Table 15-68.
(b) - USEPA. 1991a. Standard Default Exposure Factors,
(c) - USEPA, 1997a. Exposure Factors Handbook. Recommended value for occupational tenure listed in Table 1-2.
(d) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for moderate activity,
(e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for light activity,
(f) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rates listed in Table 1-2.
[g) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th pereentile values for males and females based on hands, forearms, and face,
[h) - USEPA, 1997a. Exposure Factors Handbook. See Table 5-10 for calculation.
[i) - Exposure frequency of 250 days (USEPA. 1 991 a) adjusted for percentage of days with inclement weather (24%), (250-(250*0.24) = 190];

see text
(j) - Calabrese, E.J., et al. 1990. Preliminary adult soil ingestion estimates; results of a pilot study. Regul. Toxicol. Pharmacol. 12L88-95. As cited

in USEPA, 1997a. Exposure Factors Handbook. Low end of range.
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TABLE 5-5
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - TRESPASSING TEENAGER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOK1A, ILLINOIS

SOLUT1A, INC.

Parameter

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cm*2)
Soil on Skin (mglcm*Z)
Body Weight (kg)

Parameters Used in the Outdoor Air Pathway
Exposure Time (nr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

RME Trespassing
Teenager

(7to18yrs)

26 (a)
11 (c)
100 (d)

3677 (f)
0.02 (g)
47 (h)

2 (i)
26 (a)
11 (c)
1.2 Q)
47 (h)

MLE Trespassing
Teenager

(7 to 18 yrs)

13
11
50

3677
0.02
47

2
13
11
1

47

(b)
(c)
(e)
(f)
(9)
(h)

(i)
(b)
(c)
00
(h)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure,
(a) - 1 day per week for 26 weeks (6 months) of the year,
(b) - 1 day per 2 weeks for 26 weeks (6 months) of the year,
(c) - Trespassing teenager is assumed to range in age from 7 to 18. Therefore, total exposure duration is 1 1 years.
(d) - USEPA, 1991a. Standard Default Exposure Factors,
(e) - USEPA. 1997a. Exposure Factors Handbook. Average soil rngestion rate for an adult listed in Table 1-2.
(f) - USEPA. 1997a. Exposure Factors Handbook. Average surface are of hands, forearms and lower tegs of males and females aged 7 to 18.
(g)- USEPA, 1997a. Exposure Factors Handbook. See Table 5-1 4 for calculation.
(h) - USEPA, I997a. Exposure Factors Handbook. Body weight is the average of males and females aged 7 to 18.
(i) - The trespassing teen is assumed to stay in the fill area for two hours.
0) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates is the value for moderate activity (children) listed in Table 5-23.
(k) - USEPA. 1997a. Exposure Factors Handbook. Inhalation rates is the value for fight activity (children) listed in Table 5-23.
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TABLE 5-6
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Parameter

Parameters Used in the Surface Soil and Subsurface Soil Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (rr̂ a/hour)
Body Weight (kg)

Parameters Used in the Surface and Subsurface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cm*2)
Soa on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Groundwater Pathway
Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration {yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

Parameters Used in the Groundwater Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

RME Future
Construction/Utility

Worker

8 (a)
40 (b)
1 (d)

2.5 (e)
70 (g)

40 (b)
1 (d)

100 (g)
3339 (i)
0.19 fl)
70 (g)

1 (k)
10 (k)
1 (d)

0.005 (I)
3339 (i)

70 (g)

8 (a)
40 (b)
1 (d)

2.5 (e)
70 (g)

MLE Future
Construction/Utility

Worker

8 (a)
20 (c)
1 (d)

1.5 (f)
70 (g)

20 (c)
1 (d)

64 (h)
3339 (i)
0.19 0)
70 (g)

1 (k)
5 (k)
1 (d)

0.005 (I)
3339 (i)
70 (g)

8 (a)
20 (c)
1 (d)

1.5 (f)
70 (g)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure,
(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work, males and females, all ages. Table 15-68.
b) - Exposure frequency is equivalent to 5 days per week for 2 months,
c) - Exposure frequency is equivalent to five days per week for one month,
d) - Construction activities are assumed to occur over a 1 year period,
e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate is the value for heavy activity for an outdoor worker listed in Table 5-23.
f) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate is the value for moderate activity for an outdoor worker listed in Table 5-23.
g) - USEPA. 1991a. Standard Default Exposure Factors,
h) - ENSR-derived value; described briefly in the text
i) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands, forearms, and face,
j)- USEPA, 1997a. Exposure Factors Handbook. See Table 5-11 for calculation,
k) - Assumed that contact with water occurs only for a fraction of the total exposure duration and time.
I) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume 1. Value is one-tenth of that assumed to occur during a swimming event
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TABLES-7
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RESIDENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Parameter

Parameters Used in the Outdoor Air Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m"3/hour)
Body Weight (kg)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cnT2}
Soil on Skin (mg/cm*2)
Body Weight (kg)

Parameters Used in the Homegrown Produce Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Produce Ingestion Rate (g/day)
Body Weight (kg)

Parameters Used in the Indoor Air Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m*3/hour)
Body Weight (kg)

Parameters Used in the Groundwater Pathway
Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (on*2)
Body Weight (kg)

RUE Resident
Adult

2 (a)
266 (c)
24 (b)
1.6 (g)
70 (b)

266 (c)
24 (b)
100 (b)
5729 (k)
0.12 (1)
70 (b)

365 (p)
24 (b)
525 (m)
70 (b)

16.4 (0)
266 (c)
24 (b)
1.6 (g)
70 (b)

1 (0
26 (S)
24 (b)

0.005 (q)
5729 (k)
70 (b)

Ch»d(0to6yrs)

6 (a)
266 (c)
6 (b)

1-2 (g)
15 (b)

266 (c)
6 (b)

200 (b)
2058 (k)
0.06 0)
15 (b)

365 (p)
6 (b)

113 (m)
15 (b)

18 (0)
266 (c)
6 (b)

1.2 (g)
15 (b)

1 (0
26 (s)
6 (b)

0.005 (q)
2058 (k)

15 (b)

MLE Resident
Adult

2 (a)
178 (e)
7 (f)

0.55 (h)
70 (b)

178 (e)
7 (f)
50 (j)

5729 (k)
0.12 (I)
70 (b)

365 (p)
7 (f)

147 (n)
70 (b)

16.4 (o)
178 (e)
7 (f)

0.55 (h)
70 (b)

1 W
13 (t)
7 (f)

0.001 (u)
5729 (k)
70 (b)

Child(0to6yrs)

6 (a)
178 (e)
2 (f)

0.32 fl)
15 (b)

178 (e)
2 (f)

100 Q)
2058 (k)
0.06 0)
15 (b)

365 (p)
2 (f)

31.5 (n)
15 (b)

18 (o)
178 (e)
2 (f)

0.32 G)
15 (b)

1 fr)
13 (t)
2 (f)

0.001 (u)
2058 (k)

15 (b)
Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
a) - USEPA. 1997a. Exposure Factors Handbook. Values for time spent outdoors listed in Table 1-2 (average of weekends

/weekdays for children).
b) - USEPA, 1991 a. Standard Default Exposure Factors.
c) - Exposure frequency of 350 days (USEPA. 1991a) adjusted for percentage of days with inclement weather (24%), [35CK350-0.24) = 266];

See text
d) - USEPA. 1993b. Central tendency residential exposure frequency = 234 days.
e) - Exposure frequency of 234 days (USEPA, 1993b) adjusted for percentage of days with inclement weather (24%), [234 - (234*0.24) = 178]; See text
f) - USEPA, 1997a. Exposure Factors Handbook. Recommended average for time residing in a household. Table 1 -2. (9 years total,

assuming 7 years as an adult and 2 as a child - assumes that the 2 years as a child can occur anywhere between the ages of
0 to 6. Therefore, exposure factors for a 0 to 6 year old child are employed).

g) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates are the values for moderate activity listed in Table 5-23.
h) - USEPA, 1997a. Exposure Factors Handbook. Average daily inhalation rate for men and women, Table 5-23.
1) - USEPA, 1997a. Exposure Factors Handbook. Average of recommended inhalation rates for children age 0-6 years, Table 5-23.
Q) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rates fisted in Table 1-2.
k) - USEPA. 1997a. Exposure Factors Handbook. Represents average 50th percentile surface area for males and females of

hands, forearms, lower legs, and feet
0) - USEPA. 1997a. Exposure Factors Handbook. See Tables 5-12 and 5-13 for calculation,
m) - USEPA. 1997a. Exposure Factors Handbook. Based on recommended 95th percentile homegrown vegetable intake of

7.5 g/kg body weight-day, Table 1-2.
n) - USEPA. 1997a. Exposure Factors Handbook. Based on average homegrown vegetable intake of 2.1 g/kg body weight-day, Table 1-2.
o) - USEPA. 1997a. Exposure Factors Handbook. Values for time spent indoors listed in Table 1 -2 (average of weekends

/weekdays for children; assumes that adult spends time away from the household),
(p) - Produce ingestion rate is based on 365 days per year.
q) - USEPA. 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during a swimming event
r) - The adult and child are assumed to be in contact with groundwater outdoors for one hour per event
s) - Two days per week for three months,
t) - One day per week for three months.
u) - USEPA. 1989a. Risk Assessment Guidance for Superfund, VokirrAk- $!kje is one-fiftieth of that assumed to occur during a swimming event
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TABLES-8
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL TEENAGER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOK1A, ILLINOIS

SOLUTIA, INC.

Parameter

Parameters Used in the Dead Creek Sediment Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cm*2)
Sediment on Skin (mg/cm*2)
Body Weight (kg)

Parameters Used in the Dead Creek Surface Water Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (crn )̂
Body Weight (kg)

Parameters Used in the Borrow Pit Lake Sediment Pathway - Swimming
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Borrow Pit Lake Surface Water Pathway - Swimming
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

RME Recreational
Teenager

(7to18yrs)

26 (a)
11 (C)
100 (d)

2029 (f)
1 (9)

47 (h)

26 (a)
11 (c)

0.01 (i)
2029 (f)
47 (h)

12 (k)
11 (c)
100 (d)

2029 (f)
1 (9)

47 (h)

12 (k)
11 (c)

0.05 (m)
13533 (n)

47 (h)

MLE Recreational
Teenager

(7to18yrs)

13 (b)
11 (c)
50 (e)

2029 (f)
1 (9)

47 (h)

13 (b)
11 (c)

0.005 (j)
2029 (f)
47 (h)

6 (I)
11 (c)
50 (e)

2029 (f)
1 (9)

47 (h)

6 (I)
11 (C)

0.01 (i)
13533 (n)

47 (h)
Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
[a)-1 day per week for 26 weeks (6 months) of the year.
(b)-1 day per 2 weeks for 26 weeks (6 months) of the year.
c) - Recreational teenager is assumed to range in age from 7 to 18. Therefore, total exposure duration is 11 years.
[d) - USEPA, 1991 a. Standard Default Exposure Factors.
e) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rate for an adult listed in Table 1-2.

(f) - USEPA, 1997a. Exposure Factors Handbook. Average surface are of feet and 1/4 the legs of males and females aged 7-18.
(g) - USEPA. 1992b. Dermal Exposure Assessment Principles and Applications.
h) - USEPA. 1997a. Exposure Factors Handbook. Body weight is the average of mates and females aged 7-18.
i) - USEPA. 1989a. Risk Assessment Guidance for Superfund. Volume I. Value is one-fifth of that assumed to occur during

a swimming event
(j) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during

a swimming event
(k) - Two events per month for the 6 warmest months of the year.
(I) - One events per month for trie 6 warmest months of the year.
m) - USEPA. 1989a. Risk Assessment Guidance for Superfund, Volume I. Value for a swimming event
n) - Value represents average total body surface area of males and females aged 7 to 18. Assumed 100% of skin surface

exposed white swimming.
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TABLE 5-9
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL FISHER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA. INC.

Parameter

Parameters Used in the Fish Ingestion Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Fish Ingestion Rate (g/day)
Body Weight (kg)

Parameters Used in the Surface Water Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

Paramaters Used in the Sediment Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Sediment Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

RME Adult
Recreational

Fisher

365
30
8
70

22
30

0.01
4500
70

22
30
100

4500
1

70

(a)
(b)
(d)
(b)

(k)
(b)
(0
(g)
(b)

(k)
(b)
(h)
(g)
(i)
(t>)

MLE Adult
Recreational

Fisher

365
9
1

70

3
9

0.005
4500

70

3
9
50

4500
1

70

(a)
(c)
(e)
(b)

(I)
(c)
(m)
(g)
(b)

(I)
(c)
(i)
(g)
0)
(b)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
a) - Fish ingestion rates are based on 365 days per year.
b) - USEPA, 1991 a. Standard Default Exposure Factors.
c) - USEPA, 1997a. Exposure Factors Handbook. Recommended average for time residing in a household. Table 1-2.
d) - USEPA. 1997a. Exposure Factors Handbook. 8 g/day is equivalent to approximately 22 fish meals of 129 g per year.
e) -1 g/day is equivalent to approximately three 129 g fish meals per year (equivalent to one fish meal per month in the

three summer months).
;f) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-fifth of that assumed to occur during

a swimming event
g) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on

hands, lower legs, and feet
h) - USEPA, 1991 a. Standard Default Exposure Factors.
i) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rates listed in Table 1-2.
j) - USEPA, 1992b. Dermal Exposure Assessment Principles and Applications,
k) - One day per month for 5 months.
I) - One day per month during the three summer months,
m) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during

a swimming event. __ __ ________________________ _________________
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TABLE 5-10
SOIL ADHERANCE FACTORS- OUTDOOR INDUSTRIAL WORKER

SAUGET AREA 1 EE/CA AND Rl/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Body Part

Head
Hands
Forearms
Total

Outdoor Industrial Worker Scenario
Surface Area

50th percentile
(cm2) (a)

1,205
904

1,230
3,339

Soil Loading
Groundskeeper

(mg/cm2) (b)

0.005
0.071
0.009

Total Soil
Mass
(mg)

5.543
64.1485
11.1438

80.8

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02
Notes:
(a) - Data from U.S. ERA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm),
(b) - Data from U.S. ERA (1997a), Table 6-12. Average of Groundskeeper Nos. 1 ,2,3,4, and 5.

TABLE 5-11
SOIL ADHERANCE FACTORS- CONSTRUCTION WORKER

SAUGET AREA 1 EE/CA AND Rl/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Body Part

Head
Hands
Forearms
Total

Construction Worker Scenario
Surface Area

50th percentile
(cm'Ma)

1,205
904

1,230
3,339

Soil Loading
Farmer

(mg/cm2) (a)

0.041
0.47
0.13

Total Soil
Mass
(mg)

49.405
424.645

159.9
634.0

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.19
Notes:
(a) - Data from U.S. ERA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm),
(b) - Data from U.S. ERA (1997a), Table 6-12. Average of Farmer Nos. 1 and 2.
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TABLE 5-12
SOIL ADHERENCE FACTORS- RESIDENT ADULT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Body Part

Hands
Forearms
Lower legs
Feet
Total

Adult Resident
Surface Area

50th percentile (a)
(cm2)

904
1.230
2,370
1,225
5,729

Soil Loading
Gardeners

(mg/cm2) (b)

0.19
0.052
0.047
0.215

—

Total Soil
Mass
(mg)

171.67
63.96
111.39
347.02
694.03

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.12
Notes:
(a) - Data from U.S. EPA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm).
(b) - Data from U.S. EPA (1997a) Table 6-12. Average of gardeners Nos. 1 and 2.

TABLE 5-13
SOIL ADHERENCE FACTORS- RESIDENT CHILD

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Body Part

Hands
Forearms
Lower legs
Feet
Total

Child Resident (0 to 6 years old)
Surface Area

50th percentile (a)
(cm2)

358
437
812
451

2,058

Soil Loading
Day Care Kids
(mg/cm2) (b)

0.0923
0.0230
0.0195
0.0646

Total Soil
Mass
(mg)

33.04
10.05
15.83
58.93
117.86

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.06
Notes:
(a) - Data from U.S. EPA (1997a). Based on average of boys (Table 6-6) and girls (Table 6-7)

total body surface area (6,557 cm2), and mean percentages of total surface area for
individual body parts Table 6-8).

(b) - Data from U.S. EPA (1997a), Table 6-12, Daycare kids Nos. #1a, #1b ,#2c, #3.

549432LB.DOC. 6105-002-100b 5-28

A-61

June 25,1999



TABLE 5-14
SOIL ADHERENCE FACTORS- TRESPASSING TEENAGER (7 TO 18)

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Body Part

Surface Area
50th percentile (a)

(cm2)

Trespassing Teenager (7 to 18)
Soil Loading
Soccer Kids
(mg/cm2) (b)

Total Soil
Mass
(mg)

Hands
Forearms
Lower legs

Total

715
894

2.068

3,677

0.0547
0.0061
0.0177

39.09
5.42
36.60

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02
Notes:
(a) - Data from U.S. EPA (1997a). Based on average of boys (Table 6-6) and girls (Table 6-7)

total body surface area , and mean percentages of total surface area for
individual body parts Table 6-8).

(b) - Data from U.S. EPA (1997a) Table 6-12. Average of Soccer Kids Nos. 1, 2, and 3.
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6.0 RISK CHARACTERIZATION

The purpose of the risk characterization is to provide estimates of the potential risk to human health
from exposure to COPC at or from the site by receptors at or near the site. To accomplish this
objective, this section will include quantitative estimates of potential carcinogenic and noncarcinogenic
risk.

The results of the exposure assessment are combined with the results of the dose-response
assessment to derive quantitative estimates of risk, or the probability of adverse health effects
following assumed potential exposure to the COPCs. Using the exposure point concentrations derived
in the exposure assessment, each exposure pathway for each receptor will be evaluated for both
potential carcinogenic and noncarcinogenic effects.

6.1 Carcinogenic Risk Characterization

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a chemical in environmental media at the site. This likelihood is a function of the dose
of a chemical (described in the Exposure Assessment) and the Cancer Slope Factor (CSF) (described
in the Toxicity Assessment) for that chemical. The Excess Lifetime Cancer Risk (ELCR) is the
likelihood over and above the background cancer rate, which currently in the U.S. is between 1 in 3
and 1 in 4 (Landis et al., 1998), that an individual will contract cancer in his or her lifetime. The risk
value is expressed as a probability (e.g., 10"6, or one in one million). The relationship between the
ELCR and the estimated Lifetime Average Daily Dose (LADD) of a chemical may be expressed as:

= 1-e<CSF*lM3D)

When the product of the CSF and the LADD is much greater than 1, the ELCR approaches 1 (i.e., 100
percent probability). When the product is less than 0.01 (one chance in 100), the equation can be
closely approximated by:

ELCR = LADD (mg/kg-day) x CSF (mg/kg-day) ~1

The product of the CSF and the LADD is unitless, and provides an upper-bound estimate of the
potential carcinogenic risk associated with a receptor's exposure to that chemical via that pathway.

The potential carcinogenic risk for each exposure pathway will be calculated for each receptor. In
current regulatory risk assessment, it is assumed that cancer risks are additive or cumulative.
Pathway and area-specific risks will be summed to estimate the total site potential cancer risk for each
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receptor. A summary of the total site cancer risks for each receptor group will be presented in this
section and compared to the USEPA's target risk range of 10"4 to 10"6. Any COPC that causes an
exceedance of 10"4 risk level for a particular receptor will be designated a COC. Both RME and MLE
results will be considered in the identification of COC. Remedial goals (RGs) will be calculated for
each COC.

6.2 Noncarcinogenic Risk Characterization

The potential for exposure to a chemical to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each COPC
with the RfD for that COPC. The resulting ratio, which is unitiess, is known as the Hazard Quotient
(HQ) for that chemical. The HQ is calculated using the following equation:

HO = CADD (ma/ka-dav)
RfD (mg/kg-day)

The target HQ is defined as an HQ of less than or equal to one (U.S. EPA, 1989a). When the HQ is
less than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects are
expected. If the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health
effects to occur, however, the magnitude of the HQ cannot be directly equated to a probability or effect
level.

The total Hazard Index (HI) is calculated for each exposure pathway by summing the HQs for each
individual chemical. The total site HI will be calculated for each potential receptor by summing the His
for each pathway associated with the receptor. If the total site HI is greater than one for any receptor,
a more detailed evaluation of potential noncarcinogenic effects based on specific health endpoints will
be performed (USEPA, 1989a; IEPA, 1998).

A summary of all HI for each receptor group will be presented in this section and compared to the
USEPA's target hazard index of one. COPC that causes an exceedance of the Hazard Index of 1 for a
particular receptor and target endpoint will be designated a COC. Both RME and MLE results will be
considered in the identification of COC. Remedial goals will be calculated for each COC.

6.3 Risk Assessment Refinement

As stated in the AOC SOW, the risk assessment for Sauget Area 1 is a streamlined HHRA, and as
such, utilizes conservative exposure and toxicity parameters. The results of the HHRA will be
reviewed and the risk drivers identified. Solatia may choose to refine the risk estimates by using, for
example, the following: site-specific exposure data (creel census or well survey), site-specific
bioavailability factors, or probabilistic (or Monte Carlo) analysis. Use of such refinements, such as a
probabilistic risk assessment, will allow the public to put the risks in perspective and provide
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information that the risk manager needs to more accurately characterize risks on a site-specific basis
and to communicate the nature of the risks to the public.

6.4 Cumulative Risk

Although the AOC SOW identifies separate risk evaluations for groundwater and other media, many
potential receptors identified herein are assumed to be exposed to both groundwater and other media
simultaneously. To account for cumulative risk, the risk assessment will be conducted for all media,
and total site risks will be calculated for each receptor. COC for potentially carcinogenic and
noncarcinogenic effects will be identified, and pathways that contribute significantly to target risk
exceedances will be identified. RGs will be calculated for appropriate COPC in the appropriate
medium. RGs will be presented for COC in groundwater in the RI/FS report, and RGs will be
presented for other media in the EE/CA report.

6.5 Uncertainty Analysis

Uncertainty is introduced into the risk assessment in several places throughout the process. Every
time an assumption is made, some level of uncertainty is introduced into the risk assessment. In
accordance with USEPA guidance (USEPA, 1989a), the uncertainty associated with each step of the
risk characterization process will be discussed in this section of the report.

There are many potential sources of uncertainty in the risk assessment process; some are more
important than others. The major areas of uncertainty include: the adequacy of the sampling plan, the
quality of the analytical data, assumptions about the frequency, duration, and magnitude of exposure,
the receptors identified, assumptions made in the modeling performed to predict concentrations at
locations where measurement data are lacking, and the availability and accuracy of dose-response
data. The uncertainties will be discussed qualitatively in the report, including steps taken to
compensate for uncertainty, and the impact on the risk assessment results.
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7.0 SUMMARY AND CONCLUSIONS

A summary and conclusions section will contain discussions of the results of the risk assessment The
selection of final COC and the remedial goals for each COC will be presented.
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APPENDIX A

DATA QUALITY LEVELS FOR HUMAN HEALTH RISK ASSESSMENT
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TABLE 1
DATA QUALITY LIMITS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 1 of 5

CONSTITUENT

TCLVolatiles
1.1,1-Trichloroethane
1.1 ,2,2-Tetrachloroethane
1.1,2-Trichloroethane
1,1-Dichkxoethane
1 ,1-Dichkxoethytene
1 ,2-Dichkxoethane
1,2-Dichkxoethylene (total)
1,2-Dichtoropropane
2-6utanone
2-Hexanone
4-Mettiyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromome thane
Carbon Disulfide
Carbon tetrachloride
Chlorobenzene
Chloroe thane
Chloroform
Chlorome thane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethyl Benzene
Methytene chloride
Styrene
Tetrachloroethene
Toluene
Total Xylenes
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride

TCL Semi-Volatites
1 ,2,4-Trichlorobenzene
1 ,2-Dichtorobenzene
1 ,3-Djchkxobenzene
1 .4-Dichkjrobenzene
2,2'-oxybis(1-Chloropropane)
2,4,5-Trichlorophenol
2,4.6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinrtrototuene
2.6-Dinitrotoluene
2-Chloronaphthatene
2-Chlorophenol
2-Methylnaphthalene
2-Methytphenol
2-Nitroaniline
2-Nltrophenol
3,3'-Dichlorobenzidir>e
3-Nitroaniline
4 ,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether

CASNO.

71-55-6
79-34-5
79-00-5
75-34-3
75-354
107-06-2
540-59-0
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
124-48-1
100-41-4
75-09-2
100-42-5
127-18-4
108-88-3
1330-20-7
10061-02-6
79-01-6
75-01-4

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3

DQL(mgfcg)(q)

2.00E+00
3.60E-01
2.00E-02
1.77E+00
4.62E-03
2.00E-02
3.64E-02
1.00E-02
6.90E+03
7.50E+02 (m)
7.50E-K)2
1.23E+00
3.00E-02
6.00E-01
8.00E-01
3.80E-KK)
4.57E+00
7.00E-02
7.69E-02
1.53E+02 (p)
3.00E-01
1.20E+00
4.00E-03
4.00E-01
1.00E+00
2.00E-02
3.08E-01
6.00E-02
9.23E-01
2.11E+01 (d)
4.00E-03
6.00E-02
1.00E-02

2.50E-1-00
1.70E+01
2.00E+00 (e)
2.00E+00
2.54E+00
6.40E+01
7.00E-02
6.90E-01
9.00E-01
1.10E+02
8.00E-04
7.00E-04
3.70E+03
3.10E+00
8.40E+01
1.67E+00
3.30E+00
3.40E+03 (n)
7.00E-03
3.30E+00 (0)

NA
MA

Basis

A
F
A
B
B
A
B
B
E
E
E
B
A
A
A
E
B
A
B
F
C
F
A
A
B
A
B
A
B
B
A
A
A

B
A
A
A
F
H
H
H
B
E
A
A
E
H
A
B
E
E
A
E
K
K
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TABLE 1
DATA QUALITY LIMITS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUT1A, INC.

Page 2 of 5

CONSTITUENT

4-Chloraniline
4-Chloro-3-mettiy1phenol
4-Chlorophenol phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenoi
Acenaphthene
Acenaphthytene
Anthracene
Benzfajanthracene
Benzoapyrene
Benzo b fluoranthene
Benzo g,h,i]perytene
Benzo k]fluoranthene
bis(2-Chloroethoxy)memane
bis(2-Chloroethyl)ether
bis(2-Ethylnexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenzfa.hjanthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachtorocydopentadiene
Hexachloroethane
lndeno[1 ,2,3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorpphenol
Phenanthrene
Phenol
Pyrene

TAL Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt

CASNO.

106-47-8
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4

DQL(mgflcg)(q)

3.50E-01
NA
MA

1.67E+00 (g)
3.30E+00 (o)
3.40E+03
4.38E+01
4.38E+01 (h)
1.20E+04
9.00E-01
9.00E-02
9.00E-01
1.77E+02 (a)
9.00E+00

NA
4.00E-04
4.60E+01
9.30E+02
6.00E-01
8.80E+01
9.00E-02
2.10E+02
4.70E+02
1.00E+05
2.30E+03
1.23E+02
2.38E+02
5.60E+01
7.00E-02
5.70E+00
3.33E+00
5.00E-01
9.00E-01
8.00E+00
8.40E+01
7.69E-03
5.00E-05
1.00E*00
2.00E-02
1.20E+04 (b)
1.43E+01
1.77E+02

7.50E+04
5.00E+00
4.00E-01
2.60E+02
1.00E-01
1.00E+00

NA
2.80E+01 (c)
4.70E+03

Basis

B
K
K
B
E
E
B
B
A
D
D
D
B,D
D
K
A
A
A
A
D
D
E
A
j
A
B.D
B,D
B
D
F
B,C
A
D
A

B
A
A
H
A
B
B.D

r

H
D
H
D
H
J
H
D
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TABLE 1
DATA QUALITY LIMITS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 3 of 5

CONSTITUENT

Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Copper
Zinc
Cyanide

Pesticides
Alpha-BHC
Beta-BHC
Detta-BHC
Gamma-BHC (Lindane)
Aldrin
alpha-Chkxdane
gamma-Chlordane
Chlordane
Chlorobenzilate
1 ,2-Dibromo-3-Chloropropane
4.4-DDD

CASNO.

7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-50-8
7440-66-6
57-12-5

319-84-6
319-85-7
319-86-8
58-89-9
309-00-2
5103-71-9
5103-74-2
57-74-9
510-15-6
96-12-8
72-54-8

DQL<mg/kg)(q)

2.20E+04
4.00E+02

NA
4.11E+02
1.00E-01
2.00E+01

NA
2.40E+00
2.40E-01

NA
1.60E+00
5.50E+02
3.30E+02
1.00E+03
4.00E+01

5.00E-04
5.00E-04 (j)
5.00E-04 {j)
9.00E-03
4.00E-02
5.00E-01 (i)
5.00E-01 (i)
5.00E-01
1.60E+00
2.00E-03
3.00E+00

Basis

E
D
J
D
H
C
J
H
H
J
H
D
H
H
H

A
A
A
A
D
D
D
D
F
A
D

A-77



TABLE 1
DATA QUALITY LIMITS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA. ILLINOIS

SOLUTIA, INC.

Page 4 of 5

CONSTITUENT

4.4--ODE
4.4--DDT
Diallate
DieUrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocydopentadiene
Isodrin
Methoxychtor
Toxaphene

Herbicides
2,4-D
2.4-DB
2.4,5-TP
2,4,5-T
Dalapon
Dicamba
DJchkxoprop
Dinoseb
MCPA
MCPP
4-Nitrophenol
Pentachlorophenol

Dioxins and Furans
2,3.7,8-TCDD
1,2.3,7,8-PentaCDD
1,2.3.4,7,8-HexaCDD
1,2,3,6,7.8-HexaCDD
1,2.3,7,8,9-HexaCDD
1,2,3.4,6,7,8-HeptaCDD
OctaCDD
2,3.7,8-TetraCDF
1,2,3,7,8-PentaCDF
2.3,4,7,8-PentaCDF
1.2,3.4,7,8-HexaCDF
1.2,3,6,7,8-HexaCDF
1,2,3.7.8.9-HexaCDF
2,3,4,6,7,8-HexaCDF
1.2,3,4,6.7.8-HeptaCDF
1,2.3.4,7,8,9-HeptaCDF
OctaCDF

CASNO.

72-55-9
50-29-3
2303-16-4
60-57-1
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5
76-44-8
1024-57-3
118-74-1
77-47-4
465-73-6
72-43-5
8001-35-2

94-75-7
94-82-6
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-7
87-86-5

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0

DQL (mgrttfl) (q)

2.00E+00
2.00E+00
7.30E+00
4.00E-03
1.38E+00 (k)
1.38E+00 (k)
1.38E+00 (k)
7.69E-02
7.69E-02 (1)
7.69E-02 0)
1.00E-01
7.00E-02
4.00E-01
3.33E+00

NA
2.29E+01
6.00E-01

1.36E-01
4.40E+02
1.10E+01
7.82E+02 (p)
6.54E-02
1.60E+03

NA
2.50E-01
3.91 E+01 (p)
7.82E+01 (p)
3.40E+03
2.00E-02

1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
.OOE-03
.OOE-03
.OOE-03
.OOE-03
.OOE-03

1. OOE-03
1. OOE-03
1. OOE-03
1. OOE-03
1. OOE-03

Basis

D
D
F
A
B
B
B
B
B
B
C.D
D
D
B.C
K
B
D

B
E
H
E
B
:
K
H
~

-

E
H

A-78



TABLE 1
DATA QUALITY LIMITS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 5 of 5

CONSTITUENT

TPH
GRO
DRO

Additional (added 4/17/99)

Copper.method 721 1
Zinc, method 7151
TOC, method 9060
TPH, method 801 SB
Naphthalene
Total PCBs

CASNO.

NA
NA

7440-50-8
7440-66-6
NA
NA
91-20-3
NA

DQL (mg/kg) (q)

5.00E+00
4.00E+00

3.30E+02
1.00E+03

NA
5.00E+00
8.40E+01
1.00E+00

Basis

L
L

H
H
K
L
B
M

Notes:
(a) Due to structural similarities, the value for Pyrene was used.
(b) Due to structural similarities, the value for Anthracene was used.
(c) Value for Chromium IV.
;d) Value for o-Xylene.
e) IEPA, 1998, No Appendix Table B value available, therefore, due to structural similarities, value for

1,2-Dichlorobenene used.
f) Due to structural similarities, the value for Naphthalene was used.
g) Due to structural similarities, the value for 2-Methylphenol was used.
h) Due to structural similarities, the value for Acenaphthene was used.
i) Due to structural similarities, the value for Chlordane was used.
j) Due to structural similarities, the value for alpha-BHC was used.
k) Due to structural similarities, the value for Endosulfan was used.
I) Due to structural similarities, the value for Endrin was used.
m) Due to structural similarities, the value for 4-Methyl 2-Pentanone was used.
n) Due to structural similarities, the value for 4-Nitrophenol was used.
o) Due to structural similarities, the value for 2-Nitroaniline was used.
p) PRG calculated based on equations in PRG table.
q) - The following hierarchy was used to determine the appropriate DQL:

1. The tower of Illinois Tiered Approach to Corrective Action (TACO) Program Tier 1 values from
Appendix B, Table C or Appendix B, Table A, with adjustmentsmade for additrvity for noncarcinogens.

2. For constituents not listed on Appendix B, Table A, Region IX PRGs for residential soil were used.
CAS = Chemical Abstracts Service.
CB = Chtorobiphenyl.
CDD = Chlorodibenzodioxin.

OF = Chlorodibenzofuran.
DQL = Data Quality Limit
NA - Not Available.
PCB = Polychlorinated Biphenyl.
PRG = USEPA Region 9 Preliminary Remediation Goal (USEPA, 1998c).
TAL = Target Analyte List.
rCL = Target Compound List
TPH = Total Petroleum Hydrocarbons.

A = IEPA, 1998, Appendix B, Table A. Value for Class I Groundwater.
B = IEPA, 1998, Appendix B, Table A, Value for Class I Groundwater adjusted for additrvity of

noncarcinogenic effects.
C = IEPA, 1998. Appendix B, Table A, Value for Inhalation.
D = IEPA. 1998. Appendix B. Table A. Value for Ingestion.
: = Region IX PRG based on noncarcinogenic effects.
: = Region IX PRG based on carcinogenic effects.

= Region IX PRG based on ceiling limit.
H = IEPA, 1998, Appendix B, Table C. Lowest value was selected.
= USEPA. 1998g. Value for Dioxins.
= No value is available as this constituent is an essential nutrient.

< = No toxicity information is available for this constituent therefore DQL was not developed.
L = Estimated data quality limits based on previous testing.
M = USEPA. 19981 PCB Mega Rule._____________________________________
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TABLE 2
DATA QUALITY LIMITS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 1 of 5

CONSTITUENT

TCL Volatiles
1,1,1 -Trichloroethane
1,1 ,2,2-Tetrachtoroethane
1,1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1 ,1 -Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethylene (total)
1 ,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochlorometftane
Ethyl Benzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Total Xylenes
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride

TCL Semi-Volatiles
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-oxybis(1 -Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichtorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinrtrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl naphthalene
2-Methylphenol
2-Nitroaniline
2-N"rtrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline

CAS NO.

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0
7S-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
124-48-1
100-41-4
75-09-2
100-42-5
127-18-4
108-88-3
1330-20-7
10061-02-6
79-01-6
75-01-4

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74^
88-75-5
91-94-1
99-09-2

Surface Water (m)

DQL (mg/L)

NA
0.011
0.042
NA

0.0032
0.099
140

0.039
NA
NA
NA
NA

0.071
0.046
0.36
NA
NA

0.0044
21
NA

0.47
NA
1.7

0.034
29
1.6
NA

0.00885
200
NA
1.7

0.081
0.525

0.94
17
2.6
2.6
170
9.8

0.0065
0.79
2.3
14

0.0091
NA
4.3
0.4
NA
NA
NA
NA

0.000077

A W

Ground Water (a)

DQL (mg/U)

0.2
0.000055

0.005
0.7

0.007
0.00003

0.07 (c)
0.005

1.9
0.16 (g)
0.16
0.7

0.005
0.00002
0.0002
0.0098

0.7
0.00003

0.1
1.26E+01 (o)
0.00002
0.0015
0.001
0.14
0.7

0.005
0.1

0.00001
1

10
0.001
0.005

0.00006

0.07
0.6

0.075
0.075

0.00027
0.7

0.0064
0.021
0.14

0.014
0.00002
0.0001

0.49
0.035
0.025 (d)
0.35
2.2
2.3 (h)

0.02
0.0022 (i)

Basis

B
C(ca)

B
B
B
A
B
B

C(nc)
C(nc)
C(nc)

B
B
B
B
B
B
A
B

C(ca)
B

C(ca)
B
B
B
B
B
A
B
B
B
B
A

B
B
B
B

C(ca)
B
B
B
B
B
B
B

C(nc)
B
B
B

C(nc)
C(nc)

A
C(nc)

Selected
DQL(p)
(mg/L)

2.00E-01
5.50E-05
5.00E-03
7.00E-01
3.20E-03
3.00E-05
7.00E-02
5.00E-03
1.90E+00
1.60E-01
1.60E-01
7.00E-01
5.00E-03
2.00E-05
2.00E-04
9.80E-03
7.00E-01
3.00E-05
1.00E-01
1.26E+01
2.00E-05
1.50E-03
1.00E-03
3.40E-02
7.00E-01
5.00E-03
1.00E-01
1.00E-05
1.00E+00
1.00E-H31
1.00E-03
5.00E-03
6.00E-05

7.00E-02
6.00E-01
7.50E-02
7.50E-02
2.70E-04
7.00E-01
6.40E-03
2.10E-02
1.40E-01
1.40E-02
2.00E-05
1.00E-04
4.90E-01
3.50E-02
2.50E-02
3.50E-01
2.20E+00
2.30E+00
7.70E-05
2.20E-03



TABLE 2
DATA QUALITY LIMITS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 2 of 5

CONSTITUENT

4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chkxaniline
4-Chkxo-3-methylphenol
4-Chlorophenol phenyl ether
4-Methylphenof
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz[ajanthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[kjfluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazde
Chrysene
Dibenz[a.h]anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
rluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno[1 ,2,3-cd]pyrene
sophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
'henanthrene
Phenol
Pyrene

CAS NO.

534-52-1
101-55-3
106-47-8
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

Surface Water (m)

DQL (mg/L)

0.765
NA
MA
NA
NA
NA
NA
NA
2.7
2.7 (b)
110

0.000049
0.000049
0.000049

NA
0.000049

NA
0.0014
0.0059

5.2
NA

0.000049
0.000049

NA
120

2900
12
NA

0.37
14

0.00000077
0.05
17

0.0089
0.000049

2.6
NA
1.9

0.0014
0.016
0.0082

110 (f)
4600

11

Ground Water (a)

DQL (mg/L)

NA
NA

0.028
NA
NA

0.35
0.0022 (i)

2.3
0.42
0.42 (b)
2.1

0.00013
0.00023
0.00018

0.21 (e)
0.00017

NA
0.01
0.006
1.4

0.0034
0.0015
0.0003
0.024
5.6
370
0.7
0.14
0.28
0.28

0.00006
0.00086

0.05
0.007

0.00043
1.4

0.025
0.0035

0.01
0.01

0.001
2.1 (f)
0.1
0.21

Basis

E
E
B
E
E
B

C(nc)
C(nc)

B
B
B
B
A
B
B
B
E
A
B
B

C(ca)
B
A

C(nc)
B

C(nc)
B
B
B
B
A

C(ca)
B
B
B
B
B
B
A
B
A
B
B
B

Selected
DQL(p)
(mg/L)

7.65E-01
NA

2.80E-02
NA
NA

3.50E-01
2.20E-03
2.30E+00
4.20E-01
4.20E-01
2.10E+00
4.90E-05
4.90E-05
4.90E-05
2.10E-01
4.90E-05

NA
1.40E-03
5.90E-03
1.40E+00
3.40E-03
4.90E-05
4.90E-05
2.40E-02
5.60E+00
3.70E+02
7.00E-01
1.40E-01
2.80E-01
2.80E-01
7.70E-07
8.60E-04
5.00E-02
7.00E-03
4.90E-05
1.40E+00
2.50E-02
3.50E-03
1.40E-03
1.00E-02
1.00E-03
2.10E+00
1.00E-01
2.10E-01

A-82



TABLE 2
DATA QUALITY LIMITS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 3 of 5

CONSTITUENT

TAL Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Mercury
Copper
Zinc
Cyanide

Pesticides
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Aldrin
alpha-Chlordane
gamma-Chlordane
Chlordane
Chlorobenzilate
1 ,2-Dibromo-3-Chloropropane (DBCP)
4,4-DDD
4,4'-DDE
4,4'-DDT
Diallate
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachtorobenzene
Hexachtorocyclopentadiene
Isodrin
Methoxychlor
Toxaphene

CAS NO.

7429-90-5
7440-3&-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782^9-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7439-97-6
7440-50-8
7440-66-6
57-12-5

319-84-6
319-85-7
319-86-8
58-89-9
309-00-2
5103-71-9
5103-74-2
57-74-9
510-15-6
96-12-8
72-54-8
72-55-9
50-29-3
2303-16-4
60-57-1
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5
76-44-8
1024-57-3
118-74-1
77^7-4
465-73-6
72-43-5
8001-35-2

Surface Water (m)

DQL(mg/L)

NA
4.3

0.00014
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.1
4.6
NA
11
NA
NA

0.0063
NA

0.000051
NA
69

220

0.000013
0.000046

NA
0.000063

0.00000014
0.0000022 Q)
0.0000022 0)
0.0000022

NA
NA

0.00000084
0.00000059
0.00000059

NA
0.00000014

0.24
0.24
024

0.00081
0.00081
0.00081 (I)

0.00000021
0.00000011
0.00000077

17
NA
NA

0.00000075

—— A —— &3 ——————————

Ground Water (a)

DQL (mg/L)

37
0.006
0.001

2
0.004
0.005
NA
0.1
1
5

0.0075
NA
0.15
0.1
NA
0.05
0.05
NA

0.002
0.049
0.002
0.65

5
0.2

0.00003
0.00003 (n)
0.00003 (n)
0.0002
0.00004
0.00014 (j)
0.00014 (j)
0.00014
0.00025
0.002

0.0001 1
0.00004
0.00012
0.0011
0.00002
0.042 (k)
0.042 (k)
0.042 (k)
0.002
0.002 (I)
0.002 (I)

0.00003
0.00032
0.00006

0.05
NA
0.04

0.00086

Basis

C(nc)
B
A
B
A
B
F
B
B
B
B
F
B
B
F
B
B
F
B
B
B
B
B
B

A
A
A
B
A
A
A
A

C(ca)
A
B
B
B

C(ca)
A
B
B
B
B
B
B
A
A
A
B
E
B
A

Selected
DQL(p)
<mg/L)

3.70E+01
6.00E-03
1.40E-04
2.00E-KK)
4.00E-03
5.00E-03

NA
1.00E-01
1.00E-KJO
5.00E+00
7.50E-03

NA
1.00E-01
1.00E-01

NA
5.00E-02
5.00E-02

NA
2.00E-03
4.90E-02
5.10E-05
6.50E-01
5.00E+00
2.00E-01

1.30E-05
3.00E-05
3.00E-05
6.30E-05
1.40E-07
2.20E-06
2.20E-06
2.20E-06
2.50E-04
2.00E-03
8.40E-07
5.90E-07
5.90E-07
1.10E-03
1.40E-07
4.20E-02
4.20E-02
4.20E-02
8.10E-04
8.10E-04
8.10E-04
2.10E-07
1.10E-07
7.70E-07
5.00E-02

NA
4.00E-02
7.50E-07



TABLE 2
DATA QUALITY LIMITS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 4 of 5

CONSTITUENT

Herbicides
2,4-D
2,4-DB
2,4,5-TP
2,4,5-T
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
4-Nrtrophenol
Pentachkxophenol

Dioxins and Furans
2.3,7,8-TCDD
1,2,3.7,8-PentaCDD
1.2,3,4,7,8-HexaCDD
1,2,3.6,7,8-HexaCDD
1.2,3.7,8.9-HexaCDD
1 ,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7.8-PentaCDF
1,2,3,4.7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1.2,3,7.8,9-HexaCDF
2,3,4,6,7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF
1,2,3,4,7,8,9-HeptaCDF
OctaCDF

CASNO.

94-75-7
94-82-6
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-7
87-86-5

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0

Surface Water (m)

DQL(mg/L)

MA
MA
MA
NA
MA
NA
NA
NA
NA
NA
NA

0.0082

1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11

Ground Water (a)

DQL(mg/L)

0.07
2.92E+02 (o)

0.05
7.82E+02 (o)

0.2
1.1
NA

0.007
1.83E+01 (o)
3.65E+01 (o)

2.3
0.001

4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07

Basis

B
C(nc)

B
C(nc)

B
C(nc)

E
B

C(nc)
C(nc)
C(nc)

A

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

Selected
DQL(p)
<mg/L)

7.00E-02
2.92E+02
5.00E-02
7.82E+02
2.00E-01
1.10E-KX)

NA
7.00E-03
1.83E+01
3.65E+01
2.30E-KX)
1.00E-03

1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
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TABLE 2
DATA QUALITY LIMITS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 5 of 5

CONSTITUENT

Additional (added 4/17/99)

Copper, method 721 1
Zinc, method 71 51
TOC, method 9060
Hardness, method 130.1
TPH, method 801 5B
Residue, dissolved
Residue, suspended
Total PCBs
Fluoride
Phosphorous
Ortho-phosphate

Notes:

CAS NO.

7440-50-8
7440-66-6
NA
NA
NA
NA
NA
NA
7782-41-4
7723-14-0
NA

Surface Water (m)

DQL (mg/L)

NA
6.90E+01

NA
NA
NA
NA
NA

1.70E-07
NA
NA
NA

Ground Water (a)

DQL (mg/L) Ba

6.50E-01 E
5.00E+00 E

NA E
NA E
NA E
NA E
NA E

5.00E-04 E
(q)
(q)
(q)

Selected
DQL(p)

sis (mg/L)

3 6.50E-01
3 5.00E+00
E NA
E NA
E NA
E NA
E NA
5 1.70E-07

NA
NA
NA

(a) - The following hierarchy was used to determine the appropriate DQL:
1 . ADL value from Appendix A Table H from the Illinois Tiered Approach to Corrective Action (TACO) Program.
2. For constituents not on Table H, the value for Class I GW from Appendix B Table E was used.
3. For constituents with no TACO values, the Region IX PRG for tap water was used.
4. For remaining constituents, a default value equivalent to the lowest DQL for that type of constituent was used.

(b) Due to structural similarities, the value for Acenaphthene was used.
(c) Value for cis-1,2-Dichloroethylene.
(d) Due to structural similarities, the value for Naphthalene was used.
(e) Due to structural similarities, the value for Pyrene was used.
(f) Due to structural similarities, the value for Anthracene was used.
(g) Due to structural similarities, the value for 4-Methyl-2-Pentanone was used.
(h) Due to structural similarities, the value for 4-Nrtrophenol was used.
(i) Due to structural similarities, the value for 2-Nitroaniline was used.
(j) Due to structural similarities, the value for Chlordane was used.
(k) Due to structural similarities, the value for Endosulfan was used.
(I) Due to structural similarities, the value for Endrin was used.
(m) Surface Water Values were obtained from Federal Register, Vol. 63, No.

Consumption of Organisms.
237. Value for Human Health

(n) Due to structural similarities, the value for alpha-BHC was used.
(o) PRG calculated based on equations in PRG table.
(p) - Selected DQL is the lower of the surface water and groundwater DQLs.
(q) - Constituent will not be analyzed for in groundwater.
nc - Based on noncarcinogenic effects.
ca - Based on carcinogenic effects.
CAS = Chemical Abstracts Service.
CB = Chlorobiphenyl.
CDD = Chlorodibenzodioxin.
CDF = Chlorodibenzofuran.
DQL = Data Quality Limit
NA = Not available.
PCB = Polychlorinated Biphenyl.
PRG = USEPA Region 9 Preliminary Remediation Goal (USEPA, 1998c).
TAL = Target Analyte List
TCL = Target Compound List
A = IEPA, 1998, Appendix A, Table H, Acceptable Detection Limit (ADL) Value.
B = IEPA, 1998, Appendix B, Table E,
C = Region IX PRG.

Value for Class I Groundwater.

D = Default Value based on lowest DQL.
E = No toxicity information is available for this constituent therefore DQL was not developed.
F = No value is available as this constituent is an essential nutrient

A or-
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TABLE 3
DATA QUALITY LIMITS (DQLs) FOR FISH TISSUE

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Pagel of 5

CONSTITUENT

TCL Semi-Volatiles
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-oxybis(1 -Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloraniline
4-Chloro-3-methylphenol
4-Chlorophenol phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo(a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenz[a,h]anthracene
Dibenzofuran
Diethylphthalate

CAS NO.

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
106-47-8
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2

DQL(mg/kg) (n)

14
120
41

0.13
0.045 (m)
140
0.29
4.1
27
2.7
2.7
1.4
110
6.8
27
68
NA
11 (a)

0.007
NA
NA
NA
5.4
NA
NA
6.8
NA
11
81
81 (b)

410
0.0043
0.00043
0.0043

41 (c)
0.043

NA
0.0029

0.23
270
0.16
0.43

0.00043
5.4

1100

Basis

N
N
N
C
C
N
C
N
N
N
N
N
N
N
N
N
O
N
C
O
D
D
N
D
D
N
O
N
N
N
N
i^

i^

*s

N
C
D
r*
\s

C
N
C
C
/-*
\s

N
N
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TABLES
DATA QUALITY LIMITS (DQLs) FOR FISH TISSUE

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page2 of 5

CONSTITUENT

Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocydopentadiene
Hexachloroethane
lndeno[1 ,2,3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

TAL Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Mercury
Copper
Zinc
Cyanide

CAS NO.

131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41 -7
7440-43-9
7440-70-2
7440^7-3
7440-48-4
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7439-97-6
7440-50-8
7440-66-6
57-12-5

DQL(mg/kg) (n)

14000
140
27
54
54

0.002
0.04
9.5

0.23
0.0043

3.3
27

0.68
0.00045

0.64
0.026
410 (d)
810
41

1400
0.54

0.0021
95
2.7
1.4 (f)
NA
4.1 (g)
81

410
NA
NA
190 (h)
27
NA
6.8
6.8
NA

0.095
9.5

0.14 (e)
54

410
27

Basis

N
N
N
N
N
C
C
N
C
C
C
N
N
C
C
C
N
N
N

N
N
C
N
N
N
B
N
N
N
O
B
N
N
B
N
N
B
N
N
N
N
N
N
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TABLES
DATA QUALITY LIMITS (DQLs) FOR FISH TISSUE

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page3 of 5

CONSTITUENT

PCBs
Total PCBs

Pesticides
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Aldrin
alpha-Chlordane
gamma-Chlordane
Chlordane
Chlorobenzilate
1 ,2-Dibromo-3-Chloropropane (DBCP)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Diallate
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene
Isodrin
Methoxychlor
Toxaphene

Herbicides
2,4-D
2,4-DB
2,4,5-TP
2,4,5-T
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
4-Nitrophenol
Pentachlorophenol

CAS NO.

NA

319-84-6
319-85-7
319-86-8
58-89-9
309-00-2
5103-71-9
5103-74-2
57-74-9
510-15-6
96-12-8
72-54-8
72-55-9
50-29-3
2303-16-4
60-57-1
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5
76-44-8
1024-57-3
118-74-1
77-47-4
465-73-6
72-43-5
8001-35-2

94-75-7
94-82-6
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-7
87-86-5

DQL(mg/kg) (n)

0.0016

0.0005
0.0018
0.0018 (i)
0.0024

0.00019
0.009 G)
0.009 G)
0.009
0.012
0.0023
0.013
0.0093
0.0093

NA
0.0002

8.1 (k)
8.1 (k)
8.1 (k)

0.41
0.41 (I)
0.41 (I)

0.0007
0.00035
0.002
9.5
NA
6.8

0.0029

14
NA
NA
14
41
41
NA
1.4
NA
NA
11

0.026

Basis

C

C
C
C
C
C
C
C
C
C
C
C
C
C
o
C
N
N
N
N
N
N
C
C
C
N
D
N
C

N
O
O
N
N
N
O
N
O
O
N
C
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TABLE 3
DATA QUALITY LIMITS (DQLs) FOR FISH TISSUE

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page4 of 5

CONSTITUENT

Dioxins and Furans
2,3,7,8-TCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF

CAS NO.

1746-01-6
40321-76-4
39227-28-6
57653-65-7
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9

DQL(mg/kg) (n)

2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08

Basis

C
C
C
C
C
C
C
C
C
C
C
C
C
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TABLES
DATA QUALITY LIMITS (DQLs) FOR FISH TISSUE

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

PageS of 5

CONSTITUENT

2,3,4,6,7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF
1,2,3,4,7,8,9-HeptaCDF
OctaCDF

CAS NO.

60851-34-5
67562-39-4
55673-89-7
39001-02-0

DQL(mg/kg) (n)

2.10E-08
2.10E-08
2.10E-08
2.10E-08

Basis

C
C
C
C

Notes:
B = No value is available as this constituent is an essential nutrient.
C = USEPA, 1998e, Based on carcinogenic USEPA Region 3 RBC value.
D = No lexicological value available, therefore, no DQL was developed.
N = USEPA, 1998e, Based on non-carcinogenic USEPA Region 3 RBC value.
O = No RBC available; therefore, no DQL developed.
CAS = Chemical Abstracts Service.
CB = Chlorobiphenyl.
CDD = Chlorodibenzodioxin.
CDF = Chlorodibenzofuran.
DQL = Data Quality Limit.
NA = Not Available.
PCB = Polychlorinated Biphenyl.
PRG = USEPA Region 9 Preliminary Remediation Goal (USEPA, 1998c).
RBC = USEPA Region 3 Risk Based Concentration (USEPA, 1998e).
TAL = Target Analyte List.
TCL = Target Compound List.
(a) Due to structural similarities, the value for 4-Nitrophenol was used.
(b) Due to structural similarities, the value for Acenaphthene was used.
(c) Due to structural similarities, the value for Pyrene was used.
(d) Due to structural similarities, the value for Anthracene was used.
(e) Value for Methyl Mercury.
(f) Value for Cadmium-food.
(g) Value for Chromium IV.
(h) Value for Manganese-food.
(i) Due to structural similarities, the value for Beta BHC was used.
(j) Due to structural similarities, the value for Chlordane was used.
(k) Due to structural similarities, the value for Endosulfan was used.
(I) Due to structural similarities, the value for Endrin was used.
(m) Due to structural similarities, the value for Bis(2-Chloroisopropyl) ether was used.
(n) DQLs for Fish Tissue based on USEPA Region 3 RBCs (USEPA, 1998e).____
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TABLE 4
DATA QUALITY LIMITS (DQLs) FOR AIR

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 1 of 5

CONSTITUENT

TCL Volatiles
1 , 1 , 1 -Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1 ,1-Dichloroethylene
1 ,2-Dichloroethane
1 ,2-Dichloroethylene (total)
1 ,2-Dichtoropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethyl Benzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Total Xylenes
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride

TCL Semi-Volatiles
1 ,2,4-TrichIorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-oxybis(1 -Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol

CAS NO.

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
124-48-1
100-41-4
75-09-2
100-42-5
127-18-4
108-88-3
1330-20-7
10061-02-6
79-01-6
75-01-4

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8

DQL (ug/m3) (a)

1000
0.033
0.12
520

0.038
0.074

37 (c)
0.099
1000
83 (d)
83
370
0.23
0.11
1.7
5.2
730
0.13
21
NA

0.084
1.1

0.052 (e)
0.08
1100
4.1

1100
3.3
400
730

0.052 (e)
1.1

0.022

210
210
8.4

0.28
0.19 (b)
370
0.62
11
73
7.3
7.3
3.7
290
18

Basis

A
B
B
A
B
B
A
B
A
A
A
A
B
B
B
A
A
B
A
D
B
B
B
B
A
B
A
B
A
A
B
B
B

A
A
A
B
B
A
B
A
A
A
A
A
A
A
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TABLE 4
DATA QUALITY LIMITS (DQLs) FOR AIR

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 2 of 5

CONSTITUENT

2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloraniline
4-Chloro-3-methylphenol
4-Chlorophenol phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo[a pyrene
Benzo[b fluoranthene
Ben2o[g,h,i]perylene
Benzo[k]fiuoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenz[a,h]anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Ruoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyctopentadiene
Hexachloroethane
lndeno[1 ,2.3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nrtroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachtorophenol
Phenanthrene
Phenol
Pyrene

CASNO.

91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
106-47-8
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

DQL (ug/m3) (a)

3-1 (f)
180
0.21
230 (g)

0.015
0.21 (h)
NA
NA
15
NA
NA
18

0.21 (h)
230
220
220 (i)
1100
0.022
0.0022
0.022
110 (j)
0.22
NA

0.0058
0.48
730
0.34
22.

0.0022
15

2900
37000
370
73
150
150

0.0042
0.087
0.073
0.48
0.022
7.1
3.1
2.1

0.00096
1.4

0.056
1100 (k)
2200
110

Basis

A
A
A
A
B
A
C
C
A
C
C
A
A
A
A
A
A
B
B
B
A
B
C
B
B
A
B
B
B
A
A
B
A
A
A
A
B
B
A
B
B
B
A
A
B
B
B
A
A
A
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TABLE 4
DATA QUALITY LIMITS (DQLs) FOR AIR

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 3 of 5

CONSTITUENT

TAL Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Mercury
Copper
Zinc
Cyanide

PCBs
Total PCBs

CAS NO.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7439-97-6
7440-50-8
7440-66-6
57-12-5

NA

DQL (ug/m3) (a)

NA
NA

0.00045
0.52

0.0008
0.0011

NA
0.000023 (I)

0.021
NA
NA
NA

0.051
0.008 (m)

NA
NA
NA
NA
NA
NA

0.31
NA
NA
NA

0.0034

Basis

B
A
B
B

B
A

A
B

A

B
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TABLE 4
DATA QUALITY LIMITS (DQLs) FOR AIR

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 4 of 5

CONSTITUENT

Dioxins and Furans
2,3,7,8-TCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4.6,7,8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF
2,3,4,6,7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF
1,2,3,4,7,8,9-HeptaCDF
OctaCDF

Additional (added 4/17/99)

Benzyl Alcohol
Bis(2-chloroisopropyl)ether (2,2'-oxyb
Dichlorodifluoromethane
Trichlorofluoromethane
1,1-Dichloroethene
Trans-1 ,2-dichloroethene
2,2-DichIoropropane
Cis-1 ,2-dichloroethene
Bromochloromethane
1 , 1 -Dichloropropytene
Dibromomethane
1 ,3-Dichloropropane
1 ,2-Dibromomethane
1,1,1 ,2-Tetrachtoroethane
M & p xylenes
o-xylene
isopropylbenzene
1 ,2,3,-trichloropropane
n-proplybenzene
Sromo benzene
1 ,3,5-Trimethylbenzene
2-Chtorotoluene
4-Chlorotoluene
t-Butylbenzene
1 ,2,4-Trimethylbenzene
s-Butylbenzene
p-lsopropyttoluene
n-Butylbenzene
1 ,2-Dibromo-3-chloropropane

CASNO.

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0

100-51-6
108-60-1
75-71-8
75-69-4
75-354
156-60-5
594-20-7
156-59-2
74-97-5
563-58-6
74-95-3
142-28-9
106-93-4
630-20-6
108-38-3
95-47-6
104-5-18
96-18-4
104-51-8
108-86-1
108-67-8
95-49-8
106-43-4
104-5-18
95-63-6
135-9-88
99-87-6
104-51-8
96-12-8

DQL (ug/m3) (a)

4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08

1.1E+03
1.9E-01 (b)
2.1E+02
7.3E+02
3.8E-02
7.3E+01

NA
3.7E+01

NA
NA

3.7E+01
NA

8.7E-03
2.6E-01
7.3E+02
7.3E-K)2
3.7E+01
9.6E-04
3.7E+01
1.0E+01
6.2E+00
7.3E+01
7.3E+01 (n)
3.7E+01
6.2E+00
3.7E+01

NA
3.7E+01
2.1E-01

Basis

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

A
B
A
A
B
A
C
A
C
C
A
C
B
B
A
A
A
B
A
A
A
A
A
A
A
A
C
A
A
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Page 5 of 5

TABLE 4
DATA QUALITY LIMITS (DQLs) FOR AIR

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

CONSTITUENT

1 ,2,3-Trichlorobenzene
Vinyl acetate

CAS NO.

87-61-6
108-05-4

DQL (ug/m3) (a)

NA
2.1E+02

Basis

C
A

Notes:
CAS = Chemical Abstracts Service.
CB = Chlorobiphenyl.
CDD = Chlorodibenzodioxin.
CDF = Chlorodibenzofuran.
DQL = Data Quality Limit.
NA = Not available.
PCB = Polychlorinated Biphenyl.
PRG = Preliminary Remedial Goal.
TAL = Target Analyte List.
TCL = Target Compound List.
(a) Air DQLs are based on USEPA Region IX PRG Table. (USEPA, 1998c)
(b) Synonym of Bis(2-Chloroisopropyl ether)
(c) Value for cis-1,2-Dichloroethylene used.
(d) Due to structural similarities, the value for 4-Methyl-2-Pentanone was used.
(e) Value for 1,3-Dichloropropene.
(f) Due to structural similarities, the value for Naphthalene was used.
(g) Due to structural similarities, the value for 4-Nitrophenol was used.
(h) Due to structural similarities, the value for 2-Nitroaniline was used.
(!) Due to structural similarities, the value for Acenaphthene was used.
(j) Due to structural similarities, the value for Pyrene was used.
(k) Due to structural similarities, the value for Anthracene was used.
(I) Value for Chromium IV.
(m) Value for Nickel Refinery Dust.
(n) - Due to structural similarities, the value for 2-Chlorotoluene was used.
A = Region IX PRG, based on non-carcinogenic effects.
B = Region IX PRG, based on carcinogenic effects.
C = No Toxicological value available._______________________
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Section 742.APPENDDC B: Tier 1 Tables and Illustrations

Section 742.TABLE A: Tier 1 Soil Remediation Objectives' for Residential Properties

CAS No.

83-32-9

67-64-1

15972-60-8

116-06-3

309-00-2

120-12-7

1912-24-9

71-43-2

56-55-3

205-99-2

Chemical Name

Acenaphthene
Acetone

Alachlor0

Aldicarb0

Aldrin

Anthracene

Atrazine0

Benzene

Benzo(a)anmracene

Benzo(6)fluoranthene

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

4,700b

7,800"

8C

78"

0.04e

23,000"

2700b

22e

0.9s

0.9s

Inhalation
(mg/kg)

c

100,000"
c

_ _c

3e

c

c

0.8e

c

_ _c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

570b

16"

0.04

0.013

0.5e

12,000"

0.066

0.03

2

5

Class II
(mg/kg)

2,900
16

0.2

0.07

2.5

59,000

0.33

0.17

8

25

ADL
(mg/kg)

*
*

NA

NA
*

*

NA
*

*

*

I
o



o
NJ

CAS No.

207-08-9

50-32-8

111-44-4

117-81-7

75-27-4

75-25-2

71-36-3

85-68-7

86-74-8

1563-66-2

75-15-0

Chemical Name

Benzo(A)fluroanthene

Benzo(a)pyrene

Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane
(Dichlorobromomethane)

Bromoform

Butanol

Butyl benzyl phthalate

Carbazole

Carbofuran0

Carbon disulfide

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

9<

0.09e'f

0.6e

46*

10e

81e

7,800b

16,000*

32e

390b

7,800b

Inhalation
(mg/kg)

c

— c

0.2e-f

31,000"

3,000d

53e

10,000"

930"
c

_ c

720"

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

49

8

0.0004'-'

3,600

0.6

0.8
17b

930d

0.6e

0.22

32b

Class II
(mg/kg)

250

82

0.0004

31,000"

0.6

0.8

17

930d

2.8

1.1

160

ADL
(mg/kg)

*

*

0.66
*

*

*

NA
*

NA

NA
*



o(JJ

CAS No.

56-23-5

57-74-9

106-47-8

108-90-7

124-48-1

67-66-3

218-01-9

94-75-7

75-99-0

72-54-8

72-55-9

Chemical Name

Carbon tetrachloride

Chlordane

4-Chloroaniline
(^-Chloroaniline)

Chlorobenzene
(Monochlorobenzene)
Chlorodibromomethane
(Dibromochloromethane)

Chloroform

Chrysene

2,4-D

Dalapon

ODD

DDE

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

5e

0.5e

310b

1,600"

1,600"

100s

88e

780b

2,300b

3e

2e

Inhalation
(mg/kg)

0.3e

20e

c

130"

l,300d

0.3e

_ c

c

c

c

c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

0.07

10

0.7b

1

0.4

0.6

160

1.5

0.85

16e

54e

Class II
(mg/kg)

0.33

48

0.7

6.5

0.4

2.9

800

7.7

8.5

80

270

ADL
(mg/kg)

*

*

1.3

*

*

*

*

*

1.2
*

*



o

CAS No.

50-29-3

53-70-3

96-12-8

106-93-4

84-74-2

95-50-1

106-46-7

91-94-1

75-34-3

Chemical Name

DOT

Dibenzo(a,A)anthracene

l,2-Dibromo-3-
chloropropane
1 ,2-Dibromoethane
(Ethylene dibromide)

Di-^butyl phthalate

1 ,2-Dichlorobenzene
(o - Dichlorobenzene)

1 ,4-Dichlorobenzene
(p - Dichlorobenzene)

3,3' -Dichlorobenzidine

1,1-Dichloroethane

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

2e

0.09e'f

0.46e

0.00756

7,800b

7,000"

c

r
7,800b

Inhalation
(mg/kg)

_ g
c

11"

0.17e

2,300"

560d

_ g

c

1,300"

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

32e

2

0.002

0.0004

2,300d

17

2

0.007e-f

23"

Class II
(mg/kg)

160

7.6

0.002

0.004

2,300"

43

11

0.033

110

ADL
(mg/kg)

*

*

*

0.005

*

*

*

1.3
*



o
l/l

CAS No.

107-06-2

75-35-4

156-59-2

156-60-5

78-87-5

542-75-6

60-57-1

84-66-2

105-67-9

121-14-2

Chemical Name

1 ,2-Dichloroethane
(Ethylene dichloride)
1 , 1 -Dichloroethylene

cis- 1 ,2-Dichloroethy lene

trans- 1 ,2-Dichloroethylene

1 ,2-Dichloropropane

1 ,3-Dichloropropene
( 1 ,3-Dichloropropylene,
cis + trans)
Dieldrin"

Diethyl phthalate

2,4-Dimethylphenol

2,4-Dinitrotoluene

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

T

700"

780"

1,600"

9s

4e

0.04e

63,000"

1,600*

0.95

Inhalation
(mg/kg)

0.4e

l,500d

1,200"

3,100d

15"

O.le

le

2,000d

___c

c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

0.02

0.06

0.4

0.7

0.03

0.004e

0.004e

470b

9"

0.0008e'f

Class II
(mg/kg)

0.1

0.3

1.1

3.4

0.15

0.02

0.02

470

9

0.0008

ADL
(mg/kg)

*

*

*

*

*

0.005

*

*

*

0.013



o<f\

CAS No.

606-20-2

117-84-0

115-29-7

145-73-3

72-20-8

100-41-4

206-44-0

86-73-7

76-44-8

1024-57-3

118-74-1

319-84-6

Chemical Name

2,6-Dinitrotoluene

Di-^octyl phthalate

Endosulfan

Endothall0

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

alpha-HCH (alpha-EHC)

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

0.9

l,600b

470"

l,600b

23"

7,800"

3,100"

3,100"

o.r
0.07

0.4e

O.le

Inhalation
(mg/kg)

c

10,000d

c

_ c

c

400"
c

c

O.le

5e

le

0.8e

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)
0.0007e-f

10,000"

18"

0.4

1

13

4,300"

560"

23

0.7

2

0.0005eif

Class II
(mg/kg)

0.0007

10,000d

90

0.4

5

19

21,000

2,800

110

3.3

11

0.003

ADL
(mg/kg)

0.0067
*

*

NA
*

*

*

*

*

*

*

0.002



I
o

CAS No.

58-89-9

77-47-4

67-72-1

193-39-5

78-59-1

72-43-5

74-83-9

75-09-2

95-48-7

91-20-3

98-95-3

Chemical Name

gamma-HCK (Lindane)"

Hexachlorocyclopentadien
e

Hexachloroethane

Indeno(l ,2,3-c,d)pyrene

Isophorone

Methoxychlor

Methyl bromide
(Bromomethane)

Methylene chloride
(Dichloromethane)

2-Methylphenol
(o - Cresol)
Naphthalene

Nitrobenzene

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

0.5e

550b

78b

0.9°

15,600"

390b

110b

85e

3,900"

3,100"

39"

Inhalation
(mg/kg)

c

10"

_ c

_ _c

4,600d

c

10b

13e

c

c

92b

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

0.009

400

0.5"

14

8b

160

0.2b

0.02e

15b

84b

o.ib-f

Class II
(mg/kg)

0.047

2,200d

2.6

69

8

780

1.2

0.2

15

420

0.1

ADL
(mg/kg)

*

*

*

*

*
*
*

*

*

*

0.26



CAS No.

86-30-6

621-64-7

108-95-2

1918-02-1

1336-36-3

129-00-0

122-34-9

100-42-5

127-18-4

108-88-3

Chemical Name

Af-Nitrosodiphenylamine

AT-Nitrosodi-,0-
propylamine
Phenol

Picloram0

Polychlorinated biphenyls
(PCBs)n

Pyrene

Simazine0

Styrene

Tetrachloroethylene
(Perchloroethylene)

Toluene

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

130s

0.09e'f

47,000"

5,500b

1; 10h

2,300"

390"

16,000"

12e

16,000"

Inhalation
(mg/kg)

c

c

c

c

_ c,h

c

c

l,500d

lle

650d

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

r
0.00005e-f

100"

2
__ h

4,200"

0.04

4

0.06

12

Class II
(mg/kg)

5.6

0.00005

100

20
__ h

21,000

0.37

18

0.3

29

ADL
(mg/kg)

*

0.66

*

NA
*

*

NA
*

*

*

ooo



o
ID

CAS No.

8001-35-2

120-82-1

71-55-6

79-00-5

79-01-6

108-05-4

75-01-4

108-38-3

95-47-6

106-42-3

Chemical Name

Toxaphene"

1 ,2,4-Trichlorobenzene

1,1, 1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Vinyl acetate

Vinyl chloride

m-Xylene

o-Xylene

p-Xylene

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

0.6e

78tf
c

310"

58s

78,000"

0.3e

160,000"

160,000"

160,000"

Inhalation
(mg/kg)

89e

3,200b

l,200d

l,800d

5e

l,000b

0.03e

420d

410d

460d

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

31

5

2

0.02

0.06

170b

0.01f

210

190

200

Class II
(mg/kg)

150

53

9.6

0.3

0.3

170

0.07

210

190

200

ADL
(mg/kg)

*

*

*

*

*

*

*

*

*

*



>I

CAS No.

1330-20-7

65-85-0

95-57-8

120-83-2

51-28-5

88-85-7

87-86-5

93-72-1

95-95-4

88-06-2

Chemical Name

Xylenes (total)

lonizable Organics

Benzole Acid

2-Chlorophenol

2 ,4-Dichlorophenol

2,4-Dinitrophenol

Dinoseb0

Pentachlorophenol

2,4,5-TP
(Silvex)
2 ,4 , 5-Trichlorophenol

2,4,6 Trichlorophenol

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

160,000"

310,000*

390b

230"

160"

78"

3eJ

630"

7,800"

58e

Inhalation
(mg/kg)

410d

c

53,000d

c

c

c

c

c

c

200e

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

150

400"-'

4bJ

!"•'

0.2M

0.34"-'

0.03fl!

11'

270"-'

0.2e-f''

Class II
(mg/kg)

150

400'

4'

1'

0.2

3.4'

0.14'

55'

1,400'

0.77

ADL
(mg/kg)

*

*

*

*

3.3
*

2.4
*

*

0.43



CAS No.

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-42-8

7440-43-9

16887-00-6

7440-47-3

16065-83-1

18540-29-9

7440-48-4

Chemical Name

Inorganics
Antimony

Arsenic'1"

Barium

Beryllium

Boron

Cadmium1'"

Chloride

Chromium, total

Chromium, ion, trivalent

Chromium, ion,
hexavalent
Cobalt

Exposure Route-specific Values for Soils

Ingestion
(mg/kg)

31b

0.4Clt

5,500"

o.r*
7,000"

7gb.r

c

390"

78,000"

390"

4,700"

Inhalation
(mg/kg)

c

750e

690,000"

l,300e

_ g

l,800e

c

270e

c

270e

c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/L)

0.006m

0.051"

2.0m

0.004"1

2.0m

0.005m

200m

O.lm

_ g

— -

1.0m

Class II
(mg/L)

0.0241"

0.2m

2.0m

0.5m

2.0m

0.05m

200m

1.0m

_ g

—

1.0m

ADL
(mg/kg)

*

*

*

*

*

*

*

*

*

*

*



CAS No.

7440-50-8

57-12-5

7782-41-4

15438-31-0

7439-92-1

7439-96-5

7439-97-6

7440-02-0

14797-55-8

7782-49-2

Chemical Name

Copper"

Cyanide (amenable)

Fluoride

Iron

Lead

Manganese

Mercury1'"

Nickel1

Nitrate as N1"

Selenium'1"

Exposure Route-specific Values for Soils

Ingestion
(mg/kg)

2,900b

1,600"

4,700b

c

400k

3,700b

23b,$

1,600"

130,000"

390"

Inhalation
(mg/kg)

c

c

c

_c

c

69,000"

10"-'

13,000e

c

c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/L)

0.65m

0.211

4.0m

5.0m

0.0075m

0.15m

0.002"1

o.r
10.0"

0.05m

Class II
(mg/L)

0.65m

0.6"

4.0m

5.0m

o.r
10.0m

o.or
2.0m

100"

0.05m

ADL
(mg/kg)

*

*

*

*

*

*

*

*

*

*



CAS No.

7440-22-4

14808-79-8

7440-28-0

7440-62-2

7440-66-6

Chemical Name

Silver

Sulfate

Thallium

Vanadium

Zinc1

Exposure Route-specific Values for Soils

Ingestion
(mg/kg)

390"
c

6.3M

550"

23,000"

Inhalation
(mg/kg)

c

c

_ _c

__c

c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/L)

0.05m

400m

0.002"1

0.049m

5.0m

Class II
(mg/L)

—

400m

0.02m

—

10m

ADL
(mg/kg)

*

*

*

*

*
>I

"*" indicates that the ADL is less than or equal to the specified remediation objective.
NA means not available; no PQL or EQL available in USEPA analytical methods.



Chemical Name and Soil Remediation Objective Notations

' Soil remediation objectives based on human health criteria only.
b Calculated values correspond to a target hazard quotient of 1.
c No toxicity criteria available for the route of exposure.
d Soil saturation concentration (C Hum) = the concentration at which the absorptive limits of (he soil particles, the solubility limits of the available soil moisture, and

saturation of soil pore air have been reached. Above the soil saturation concentration, the assumptions regarding vapor transport to air and/or dissolved phase
transport to groundwater (for chemicals which are liquid at ambient soil temperatures) have been violated, and alternative modeling approaches are required.

' Calculated values correspond to a cancer risk level of 1 in 1,000,000.
' Level is at or below Contract Laboratory Program required quantitation limit for Regular Analytical Services (RAS).
1 Chemical-specific properties are such that this route is not of concern at any soil contaminant concentration.
h A preliminary goal of 1 ppm has been set for PCBs based on Guidance on Remedial Actions for Superfiind Sites with PCB Contamination, EPA/540G-90/007, and

on USEPA efforts to manage PCB contamination. See 40 CPR 761.120 - USEPA "PCB Spill Cleanup Policy." This regulation goes on to say that the remediation
goal for an unrestricted area is 10 ppm and 25 ppm for a restricted area, provided both have at least 10 inches of clean cover.

1 Soil remediation objective for pH of 6.8. If soil pH is other than 6.8, refer to Appendix B, Tables C and D of this Part.
' Ingestion soil remediation objective adjusted by a factor of 0.5 to account for dermal route.
k A preliminary remediation goal of 400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action

Facilities, OSWER Directive #9355.4-12.
1 Potential for soil-plant-human exposure.
m The person conducting the remediation has the option to use: 1) TCLP or SPLP test results to compare with the remediation objectives listed in this Table; or 2) the

total amount of contaminant in the soil sample results to compare with pH specific remediation objectives listed in Appendix B, Table C or D of this Part. (See
Section 742.510.) If the person conducting the remediation wishes to calculate soil remediation objectives based on background concentrations, this should be done
in accordance with Subpart D of this Pan.

" The Agency reserves the right to evaluate the potential for remaining contaminant concentrations to pose significant threats to crops, livestock, or wildlife.
° For agrichemical facilities, remediation objectives for surficial soils which are based on field application rates may be more appropriate for currently registered

pesticides. Consult the Agency for further information.
p For agrichemical facilities, soil remediation objectives based on site-specific background concentrations of Nitrate as N may be more appropriate. Such

determinations shall be conducted in accordance with the procedures set forth in Subparts D and I of this Part.
' The TCLP extraction must be done using water at a pH of 7.0.
1 Value based on dietary Reference Dose.
' Value based on Reference Dose for Mercuric chloride (CAS No. 7487-94-7).
1 Note that Table value is likely to be less than background concentration for this chemical; screening or remediation concentrations using the procedures of Subpart D

of this Part may be more appropriate.

" Value based on Reference Dose for thallium sulfate (CAS No. 7446-18-6).



Section 742.APPENDIX B: Tier 1 Tables and Illustrations

Section 742.Table B: Tier 1 Soil Remediation Objectives" for Industrial/Commercial Properties

CAS No.

83-32-9

67-64-1

15972-60-8

116-06-3

309-00-2

120-12-7

1912-24-9

71-43-2

Chemical
Name

Acenaphthene

Acetone

Alachlor0

Aldicarb0

Aldrin

Anthracene

Atrazine0

Benzene

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

120,000b

200,000b

72"

2,000b

0.3'

610,000b

72,000b

200'

Inhalation
(mg/kg)

C

100,000d

c

c

6.6e

C

c

1.5"

Construction
Worker

Ingestion
(mg/kg)

120,000b

200,000b

l,600e

200b

6.1b

610,000b

7,100b

4,300'

Inhalation
(rag/kg)
c

lOO.OOO11

c

c

9.3'

C

c

2.1e

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

570b

16"

0.04

0.013

0.5'

12,000b

0.066

0.03

ClasslI
(rag/kg)

2,900

16

0.2

0.07

2.5

59,000

0.33

0.17

ADL
(mg/kg)

*

*

NA

NA

+

*

NA

*

>I



CAS No.

56-55-3

205-99-2

207-08-9

50-32-8

111-44-4

117-81-7

75-27-4

75-25-2

71-36-3

85-68-7

86-74-8

Chemical
Name

Benzo(a)anthracene

Benzo(fr)fluoranthene

Benzo(£)fluroanthene

Benzo(a)pyrene

Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phlhalate

Bromodichloromethane
(Dichlorobromome(hane)

Bromoform

Butanol

Butyl benzyl phthalate

Carbazole

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

8e

8'

78'

0.8°

5'

410"

92'

720"

200.000b

410,000b

290'

Inhalation
(mg/kg)

C

c

C

c

0.47'

31,000d

3,000"

100°

10,000d

930d

C

Construction
Worker

Ingestion
(mg/kg)

170'

170e

1,700"

17'

75'

4.100b

2,000'

16,000'

200,000b

410,000b

6.200'

Inhalation
(mg/kg)

C

C

c

c

0.66'

31.000d

3,000d

140'

10.000d

930d

c

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

2

5

49

8

0.0004"

3,600

0.6

0.8

17b

930d

0.6'

Class II
(mg/kg)

8

25

250

82

0.0004

31,000"

0.6

0.8

17

930d

2.8

ADL
(mg/kg)

*

*

+

*

0.66

*

*

*

NA

*

NA



>I

CAS No.

1563-66-2

75-15-0

56-23-5

57-74-9

106-47-8

108-90-7

124-48-1

67-66-3

218-01-9

94-75-7

Chemical
Name

Carbofuran"

Carbon disulfide

Carbon tetrachloride

Chlordane

4 - Chloroaniline
(p-Chloroaniline)

Chlorobenzene
(Monochlorobenzene)

Chlorodibromomethane
(Dibromochloromethane)

Chloroform

Chrysene

2,4-D

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

10.000b

200,000b

44'

4'

8,200b

41,000b

41,000b

940"

780'

20,000b

Inhalation
(mg/kg)

C

720d

0.64'

38e

C

210b

l,300d

0.54'

C

C

Construction
Worker

Ingestion
(mg/kg)

1,000"

20,000b

410b

12"

820b

4,100b

41,000b

2,000"

17,000'

2,000b

Inhalation
(mg/kg)

C

9.0b

0.90'

53'

C

1.3"

l,300d

0.76'

e

c

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.22

32b

0.07

10

0.7b

1

0.4

0.6

160

1.5

Class II
(mg/kg)

1.1

160

0.33

48

0.7

6.5

0.4

2.9

800

7.7

ADL
(mg/kg)

NA

*

*

*

1.3

+

*

*

+

+



I

oo

CAS No.

75-99-0

72-54-8

72-55-9

50-29-3

53-70-3

96-12-8

106-93-4

84-74-2

95-50-1

106-46-7

Chemical
Name

Dalapon

ODD

DDE

DOT

Diben7.o(a,/i)anthracene

1 ,2-Dibromo-3-chloropropane

1,2-Dibromoethane
(Ethylene dibromide)

Di-n-butyl phthaJate

1 ,2-Dichlorobenzcnc
(o - Dichlorobenzene)

1 ,4-Dichlorobenzene
(p - Dichlorobenzene)

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

61,000b

24«

17°

17'

0.8'

4'

0.07'

200,000b

180,000b

c

Inhalation
(rag/kg)
C

____ C

c

l,500e

C

17"

0.32'

2,300d

560d

17,000"

Construction
Worker

Ingestion
(mg/kg)

6,100b

520'

370'

100b

17'

89'

1.5'

200,000b

18.000b

^c

Inhalation
(mg/kg)

.....C

C

C

2,100'

C

0.1 lb

0.45'

2,300"

310b

340b

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.85

16'

54'

32'

2

0.002

0.0004

2,300''

17

2

Class II
(mg/kg)

8.5

80

270

160

7.6

0.002

0.004

2.300d

43

11

ADL
(mg/kg)

1.2

*

*

*

*

*

0.005

*

*

*



CAS No.

91-94-1

75-34-3

107-06-2

75-35-4

156-59-2

156-60-5

78-87-5

542-75-6

60-57-1

84-66-2

Chemical
Name

3,3'-Dichlorobenzidine

1,1-Dichloroethane

1 ,2-DichJoroethane
(Ethylene dichloride)

1 , 1 -Dichloroethylene

cis- 1 ,2-Dichloroethylene

trans- 1 ,2-Dichloroethylene

1 ,2-Dichloropropane

1 ,3-Dichloropropene
(1,3-Dichloropropylene, cis + irons)

Dieldrin"

Diethyl phthalate

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

13e

200,000b

63'

18,000b

20,000b

41,000b

84e

33'

0.4'

l.OOO.OOO"

Inhalation
(mg/kg)

c

l,700d

0.70e

1.500"

l,200d

3,100d

23b

0.23'

2.2'

2,000d

Construction
Worker

Ingestion
(mg/kg)

280'

200,000"

1,400'

l,800b

20,000b

41,000b

1,800'

610b

7.8'

l,000,000b

Inhalation
(mg/kg)

C

130b

0.99'

1,500"

1,200"

3.100"

0.50b

0.33'

3.1'

2,000"

Soil
Component of the

Groundwater
Ingestion Exposure

Route
Values

Class I
(mg/kg)

0.007''f

23"

0.02

0.06

0.4

0.7

0.03

0.004'

0.004'

470b

Class II
(mg/kg)

0.033

110

0.1

0.3

1.1

3.4

0.15

0.02

0.02

470

ADL
(mg/kg)

1.3

*

*

*

*

*

*

0.005

0.0013

*

I

<£>



NJ
O

CAS No.

105-67-9

121-14-2

606-20-2

117-84-0

115-29-7

145-73-3

72-20-8

100-41-4

206-44-0

86-73-7

76-44-8

Chemical
Name

2,4-Dimelhylphenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-octyl phthalate

Endosulfan

Endothall0

Endrin

Eihylbenzene

Pluoranthene

Fluorene

Heptachlor

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

41,000b

8.4e

8.4'

41.000'

12,000b

41,000C

610b

200,000b

82,000"

82,000"

1'

Inhalation
(rag/kg)

C

c

C

10,000d

c

c

c

400d

— ...c

c

l l e

Construction
Worker

Ingestion
(mg/kg)

41,000"

180'

180'

4,100b

1,200"

4.100"

61b

20.000b

82,000"

82.000"

28'

Inhalation
(mg/kg)
C

C

C

I0.000d

c

c

... ..c

58b

c

c

16'

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

9"

0.0008"

0.0007'-'

10,000d

18"

0.4

1

13

4,300"

560"

23

Class II
(mg/kg)

9

0.0008

0.0007

10,000d

90

0.4

5

19

21.000

2,800

110

ADL
(mg/kg)

*

0.013

0.0067

*

*

NA

*

*

*

*

*



>I

CAS No.

105-67-9

121-14-2

606-20-2

117-84-0

115-29-7

145-73-3

72-20-8

100-41-4

206-44-0

86-73-7

76-44-8

Chemical
Name

2,4-Dimethylphenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-octyl phthalate

Endosulfan

Endothall0

Endrin

Ethylbenzene

Fluoranlhene

Fluorene

Heptachlor

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

41,000b

8.4'

8.4'

41,000'

12,000b

41.000°

610b

200,000"

82,000b

82,000b

1'

Inhalation
(mg/kg)

C

C

____ C

10,000d

C

C

C

400d

C

C

ir

Construction
Worker

Ingestion
(mg/kg)

41,000b

180"

180e

4,100b

l,200b

4,100b

61"

20.000"

82,000"

82,000b

28e

Inhalation
(mg/kg)

C

C

C

10,000d

C

C

C

58b

C

-,.-.c

16'

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

9b

0.0008e'f

0.0007"'f

10,000"

18"

0.4

1

13

4,300b

560b

23

Class II
(mg/kg)

9

0.0008

0.0007

10,000d

90

0.4

5

19

21,000

2,800

110

ADL
(mg/kg)

*

0.013

0.0067

*

*

NA

*

*

*

*

*



CAS No.

1024-57-3

118-74-1

319-84-6

58-89-9

77-47-4

67-72-1

193-39-5

78-59-1

72-43-5

74-83-9

Chemical
Name

Heptachlor epoxide

Hexachlorobenzene

alpha-HCH (alpha-BHC)

gamma-HCH (Lindane)"

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(l ,2,3-c,rf)pyrene

Isophorone

Methoxychlor

Methyl bromide
(Bromomethane)

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

0.6'

4«

0.9"

4'

14,000"

2.000"

8'

410,000"

10,000"

2,900"

Inhalation
(mg/kg)

9.2e

1.8'

1.5"

C

16"

C

C

4,600d

C

15"

Construction
Worker

Ingestion
(mg/kg)

2.7"

78'

20e

96e

14,000"

2.000b

170'

410,000"

1,000"

1,000"

Inhalation
(mg/kg)

13'

2.6'

2.1e

C

1.1"

C

C

4,600d

C

3.9"

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.7

2

0.0005"

0.009

400

0.5b

14

8"

160

0.2"

Class II
(mg/kg)

3.3

11

0.003

0.047

2.20011

2.6

69

8

780

1.2

ADL
(mg/kg)

*

*

0.002

*

*

*

*

*

*

*



I
NJ
U)

CAS No.

75-09-2

95-48-7

86-30-6

621-64-7

91-20-3

98-95-3

108-95-2

1918-02-1

1336-36-3

129-00-0

Chemical
Name

Melhylene chloride
(Dichloromethane)

2-Methylphenol
(o - Cresol)

A'-Nitrosodiphenylamine

/V-Nilrosodi-n-propylamine

Naphthalene

Nitrobenzene

Phenol

Picloram0

Polychlorinated biphenyls (PCBs)°

Pyrene

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

760"

lOO.OOO6

l,200e

0.8'

82,000b

l,000b

l,000,000b

140,000"

1; 10;25h

61,000b

Inhalation
(mg/kg)

24«

C

C

C

C

140"

C

C

c.h

c

Construction
Worker

Ingestion
(mg/kg)

12,000b

100.000b

25,000'

18e

8,200b

l,000b

120,000b

14.000b

lh

61,000b

Inhalation
(mg/kg)

34'

C

C

c

c

9.4"

c

c

c.h

c

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.02'

15b

1'

0.00005'''

84b

O.lw

100b

2

h

4,200b

Class II
(mg/kg)

0.2

15

5.6

0.00005

420

0.1

100

20

.....h

21,000

ADL
(mg/kg)

*

*

0.66

0.66

*

0.26

*

NA

*

*



CAS No.

122-34-9

100-42-5

127-18-4

108-88-3

8001-35-2

120-82-1

71-55-6

79-00-5

79-01-6

108-05-4

Chemical
Name

Simazine"

Styrene

Tetrachloroethylene
(Perchloroethylene)

Toluene

Toxaphene"

1 ,2,4-Trichlorobenzene

1,1,1 -Trichloroethane

1 , 1 ,2-Trichloroethane

Trichloroethylene

Vinyl acetate

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

10,000"

410,000h

110"

410,000b

5.2e

20,000b

c

8,200b

520'

l,000,000b

Inhalation
(mg/kg)

C

l,500d

20e

650d

170'

3,200d

l,200d

l,800d

8.9'

l,600b

Construction
Worker

Ingestion
(mg/kg)

l,000b

41.000"

2,400e

410,000b

110'

2,000"

C

8,200b

1,200"

200,000b

Inhalation
(mg/kg)
C

430"

28e

42"

240°

920"

l,200d

l,800d

12e

10b

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.04

4

0.06

12

31

5

2

0.02

0.06

170"

Class II
(mg/kg)

0.37

18

0.3

29

150

53

9.6

0.3

0.3

170

ADL
(mg/kg)

NA

*

*

*

*

*

*

*

+

*



NJ1/1

CAS No.

75-01-4

108-38-3

95-47-6

106-42-3

1330-20-7

65-85-0

95-57-8

120-83-2

51-28-5

88-85-7

Chemical
Name

Vinyl chloride

m-Xylene

o-Xylene

p-Xylene

Xylenes (total)

lonizable Organics

Benzole Acid

2-Chlorophenol

2,4-Dichlorophenol

2,4-Dinitrophenol

Dinoseb0

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

3"

1,000,000

1.000,000

1.000,000

1,000,000"

l,000,000b

10.000"

6.100b

4,100"

2,000"

Inhalation
(mg/kg)

0.06e

420a

410d

460d

410d

C

53,000d

c

C

c

Construction
Worker

Ingestion
(mg/kg)

65e

410,000"

410,000"

410,000"

410,000"

820,000"

10,000"

610"

410"

200"

Inhalation
(mg/kg)

0.08"

420d

410d

460d

410d

C

53,000"
C

C

c

Soil Component of
the Groundwater

Ingestion Exposure
Route

\ allies

Class I
(mg/kg)

0.0 lf

210

190

200

150

400bJ

4»J

!"•'

0.2"'J

0.34"J

Class II
(mg/kg)

0.07

210

190

200

150

4001

20'

1'

0.2'

3.4'

ADL
(mg/kg)

*

*

*

*

*

*

*

*

3.3

*



NJ

CAS No.

87-86-5

93-72-1

95-95-4

88-06-2

Chemical
Name

Pentachlorophenol

2,4,5-TP
(Silvex)

2,4,5-Trichlorophenol

2,4,6- Trichlorophenol

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

24eJ

16,000b

200,000b

520"

Inhalation
(mg/kg)

C

c

C

390'

Construction
Worker

Ingestion
(mg/kg)

520eJ

l,600b

200,000b

11.000"

Inhalation
(mg/kg)

C

C

c

540'

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.03"

11'

270W

0.2c'f>l

Class II
(mg/kg)

0.141

55'

1,400'

0.77'

ADL
(mg/kg)

2.4

*

*

0.43



M
vj

CAS No.

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-42-8

7440-43-9

16887-00-6

7440-47-3

16065-83-1

18540-29-9

Chemical
Name

Inorganics

Antimony

Arsenic'1"

Barium

Beryllium

Boron

Cadmium1'11

Chloride

Chromium, total

Chromium, ion, trivalent

Chromium, ion, hexavalent

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

820b

3*

140,000b

,...

180,000b

2,000b'r

C

10,000b

l,000,000b

10,000"

Inhalation
(mg/kg)

c

1,200°

910,000b

2,100e

1.000,000

2,800"

C

420°

C

420°

Construction
Worker

Ingestion
(mg/kg)

82b

61"

14,000b

29'

18,000b

200b'

C

4,100b

330,000b

4,100b

Inhalation
(mg/kg)

C

25,000*

870,000"

44,000"

1,000,000

59,000°

C

8,800°

C

8,800°

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/L)

0.006"1

0.05m

2.0m

0.004m

2.01"

0.005m

200m

o.r
1

Class II
(mg/L)

0.024"1

0.2m

2.0m

0.5m

2.0m

0.05m

200m

1.0™

i

*

*

*

*

*

*

+

*

*



I
M
00

CAS No.

7440-48-4

7440-50-8

57-12-5

7782-41-4

15438-31-0

7439-92-1

7439-96-5

7439-97-6

7440-02-0

14797-55-8

7782-49-2

Chemical
Name

Cobalt

Copper"

Cyanide (amenable)

Fluoride

Iron

Lead

Manganese

Mercury1*

Nickel1

Nitrate as Np

Selenium1'"

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(rag/kg)

120,000b

82,000b

41,000b

120,000"

c

400k

96,000b

610b

41,000b

l,000,000b

10,000b

Inhalation
(mg/kg)

C

C

C

c

c

c

91,000b

540.000b

21,000°

c

c

Construction
Worker

Ingestion
(mg/kg)

12,000b

8,200b

4,100b

12,000b

__ _c

400k

9,600b

61b>

4,100b

330.000b

l,000b

Inhalation
(mg/kg)

C

C

c

c

c

c

8,700b

52,000b

440,000'

C

C

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/L)

1.0m

0.65"1

0.2q

4.0m

5.0m

0.0075"1

0.15m

0.002"1

o.r
10.0q

0.05m

Class II
(mg/L)

1.0m

0.65m

0.6q

4.0m

5.0m

O.lm

10.0m

0.01m

2.0m

100q

0.05'"

+

*

+

*

*

*

*

*

*

*

*



CAS No.

7440-22-4

14808-79-8

7440-28-0

7440-62-2

7440-66-6

Chemical
Name

Silver

Sulfate

Thallium

Vanadium

Zinc1

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

10,000"

.,._.C

160b'u

14,000"

610,000b

Inhalation
(mg/kg)

C

C

C

C

C

Construction
Worker

Ingestion
(mg/kg)

1,000"

..... C

160"'"

l,400b

61,000"

Inhalation
(mg/kg)

C

C

C

C

C

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/L)

0.05m

400m

0.002"1

0.049m

5.0m

Class II
(mg/L)

400m

0.02m

.....

10m

*

*

*

*

*

I
NJ

"*" indicates that the ADL is less than or equal to the specified remediation objective.

NA means Not Available; no PQL or EQL available in USEPA analytical methods.



Chemical Name and Soil Remediation Objective Notations (2nd. 5th thru 8(h Columns)

' Soil remediation objectives based on human health criteria only.
b Calculated values correspond to a target hazard quotient of 1.
c No toxicity criteria available for this route of exposure.
d Soil saturation concentration (C(lll)) = the concentration at which the absorptive limits of the soil particles, the solubility limits of the available soil moisture, and saturation of

soil pore air have been reached. Above the soil saturation concentration, the assumptions regarding vapor transport to air and/or dissolved phase transport to groundwater (for
chemicals which are liquid at ambient soil temperatures) have been violated, and alternative modeling approaches are required.

' Calculated values correspond to a cancer risk level of 1 in 1,000,000.
' Level is at or below Contract Laboratory Program required quantitation limit for Regular Analytical Services (RAS).
8 Chemical-specific properties are such that this route is not of concern at any soil contaminant concentration.
h A preliminary goal of 1 ppm has been set for PCBs based on Guidance on Remedial Actions for Superfund Sites with PCB Contamination, EPA/540G-90/007, and on USEPA

efforts to manage PCB contamination. See 40 CFR 761.120 for USEPA "PCB Spill Cleanup Policy." This regulation goes on to say that the remediation goal for an
unrestricted area is 10 ppm and 25 ppm for a restricted area, provided both have at least 10 inches of clean cover.

1 Soil remediation objective for pH of 6.8. If soil pH is other than 6.8, refer to Appendix B, Tables C and D in this Part.
1 Ingestion soil remediation objective adjusted by a factor of 0.5 to account for dermal route.
k A preliminary remediation goal of 400 rag/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities,

OSWER Directive #9355.4-12.
I Potential for soil-plant-human exposure.
m The person conducting the remediation has the option to use: (1) TCLP or SPLP test results to compare with the remediation objectives listed in this Table; or (2) the total

amount of contaminant in the soil sample results to compare with pH specific remediation objectives listed in Appendix B, Table C or D of this Part. (See Section 742.510.) If
the person conducting the remediation wishes to calculate soil remediation objectives based on background concentrations, this should be done in accordance with Subpart D of
this Part.

° The Agency reserves the right to evaluate the potential for remaining contaminant concentrations to pose significant threats to crops, livestock, or wildlife.
0 For agrichemical facilities, remediation objectives for surficial soils which are based on field application rates may be more appropriate for currently registered pesticides.

Consult the Agency for further information.
p For agrichemical facilities, soil remediation objectives based on site-specific background concentrations of Nitrate as N may be more appropriate. Such determinations shall be

conducted in accordance with the located in Subparts D and I of this Part.
q The TCLP extraction must be done using water at a pH of 7.0.
r Value based on dietary Reference Dose.
s Value based on Reference Dose for Mercuric chloride (CAS No. 7487-94-7).
t Note that Table value is likely to be less than background concentration for this chemical; screening or remediation concentrations using the procedures of Subpart D of this Part.
II Value based on Reference Dose for thallium sulfate (CAS No. 7446-18-6).



Section 742.APPENDIX B: Tier 1 Tables and Illustrations

Section 742.Table C: pH Specific Soil Remediation Objectives for Inorganics and Ionizing Organics for the Soil Component
of the Groundwater Ingestion Route (Class I Groundwater)

Chemical (totals)
(mg/kg)

Inorganics

Antimony
Arsenic

Barium

Beryllium

Cadmium
Chromium (+6)

Copper

Cyanide

Mercury

Nickel

Selenium

Silver

pH 4.5 to
4.74

5

25

260

1.1

1.0

70

330

40

0.01

20

24

0.24

PH 4.75
to 5.24

5

26

490

2.1

1.7

62

580

40

o.o r
36

17

0.33

pH 5.25
to 5.74

5

27

850
3.4

2.7

54

2,100

40

0.03

56

12

0.62

pH 5.75
to 6.24

5

28

1,200

6.6

3.7

46

11,000

40

0.15

76

8.8

1.5

pH 6.25
to 6.64

5

29

1,500

22

5.2

40

59,000

40

0.89

100

6.3

4.4

pH 6.65
to 6.89

5

29

1,600

63

7.5

38

130,000

40

2.1

130

5.2

8.5

pH6.9
to 7.24

5

29

1,700

140

11

36

200,000

40

3.3

180

4.5

13

pH 7.25
to 7.74

5

30

1,800

1,000

59

32

330,000

40

6.4

700

3.3

39

pH 7.75
to 8.0

5

31

2,100

8,000

430

28

330,000

40

8.0

3,800

2.4

110

Ul



Chemical (totals)
(mg/kg)

Thallium
Vanadium

Zinc

Organics
Benzoic Acid

2-ChIorophenol
2,4-Dichlorophenol

Dinoseb
Pentachlorophenol

2,4,5-TP (Silvex)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

pH 4.5 to
4.74

1.6

980

1,000

440

4.0

1.0

8.4

0.54

26

400

0.37

pH 4.75
to 5.24

1.8

980

1,800

420

4.0

1.0

4.5

0.32

16

390

0.36

pH 5.25
to 5.74

2.0

980

2,600

410

4.0

1.0

1.9

0.15

12

390

0.34

pH 5.75
to 6.24

2.4

980

3,600

400

4.0

1.0

0.82

0.07

11

370

0.29

pH 6.25
to 6.64

2.6

980

5,100

400

3.9

1.0

0.43

0.04

11

320

0.20

pH 6.65
to 6.89

2.8

980

6,200

400

3.9

1.0

0.34

0.03

11

270

0.15

pH6.9
to 7.24

3.0

980

7,500

400

3.9

1.0

0.31

0.02

11

230

0.13

pH 7.25
to 7.74

3.4

980

16,000

400

3.6

0.86

0.27

0.02

11

130

0.09

pH 7.75
to 8.0

3.8

980

53,000

400

3.1

0.69

0.25

0.02

11

64

0.07

i_»
Ul

SOURCE: Amended at 22 111. Reg. 10874, effective June 8,1998.



Section 742.APPENDIX B
Section 742.Table D:

Tier I Tables and Illustrations
pH Specific Soil Remediation Objectives for Inorganics and Ionizing Organics for the Soil Component
of the Groundwater Ingestion Route (Class II Groundwater)

Chemical (totals)
(mg/kg)

Inorganics

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium (+6)

Copper

Cyanide

Mercury

Nickel

Selenium

Thallium

Zinc

pH 4.5 to
4.74

20

100

260

140

10

No Data

330
120
0.05

400

24

16

2,000

pH 4.75
to 5.24

20

100

490

260

17

No Data

580
120
0.06
730
17

18

3,600

pH 5.25
to 5.74

20

100

850

420

27

No Data

2,100
120

0.14

1,100

12

20

5,200

pH 5.75
to 6.24

20

110

1,200

820

37

No Data

11,000

120

0.75

1,500

8.8

24

7,200

pH 6.25
to 6.64

20

110

1,500

2,800

52

No Data

59,000

120
4.4

2.000

6.3

26

10,000

pH 6.65
to 6.89

20

120

1,600

7,900

75

No Data

130,000

120

10

2,600

5.2

28

12,000

pH6.9
to 7.24

20

120

1,700

17,000

110

No Data

200,000

120

16

3,500

4.5

30

15,000

PH 7.25
to 7.74

20

120

1,800

130,000

590

No Data

330,000

120

32

14,000

3.3

34

32,000

PH 7.75
to 8.0

20

120

2,100

1,000,000

4,300

No Data

330,000

120
40
76,000

2.4

38

110,000

(JO
<JO



Chemical (totals)
(mg/kg)

Organics
Benzoic Acid

2-Chlorophenol
2,4-Dichlorophenol

Dinoseb

Pentachlorophenol

2,4,5-TP (Silvcx)

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

pH 4.5 to
4.74

440

20

1.0

84

2.7

130

2,000

1.9

pH 4.75
to 5.24

420

20

1.0

45

1.6

79

2,000

1.8

pH 5.25
to 5.74

410

20

1.0

19

0.75

62

1,900

1.7

pH 5.75
to 6.24

400

20

1.0

8.2

0.33

57

1,800

1.4

pH 6.25
to 6.64

400

20

1.0

4.3

0.18

55

1,600

1.0

pH 6.65
to 6.89

400

20

1.0

3.4

0.15

55

1,400

0.77

pH6.9
to 7.24

400

19

1.0

3.1

0.12

55

1,200

0.13

pH 7.25
to 7.74

400

3.6

0.86

2.7

0.11

55

640

0.09

pH 7.75
to 8.0

400

3.1

0.69

2.5

0.10

55

64

0.07

I
_»
U)

SOURCE: Amended at 22 111. Reg. 10847, effective, June 8, 1998.

Section 742.APPENDIX B
Section 742.Table D: pH Speciflc Soil Remediation Objectives for Inorganics and Ionizing Organics for the Soil Component of
the Groundwater Ingestion Route (Class II Groundwater)

Chemical (totals)
(mg/kg)

Inorganics
Antimony
Arsenic

Barium
Beryllium

pH 4.5 to
4.74

20

100
260
140

pH 4.75
to 5.24

20

100

490
260

pH 5.25
to 5.74

20

100
850
420

pH 5.75
to 6.24

20

110

1,200

820

pH 6.25
to 6.64

20

110

1,500
2,800

pH 6.65
to 6.89

20

120

1,600
7,900

PH6.9
to 7.24

20

120

1,700

17,000

pH 7.25
to 7.74

20

120

1,800

130,000

pH 7.75
to 8.0

20

120

2,100

1,000,000



Cadmium
Chromium (+6)
Copper
Cyanide
Mercury

Nickel
Selenium

Thallium
Zinc

10
No Data
330
120
0.05

400

24
16
2,000

17
No Data
580
120
0.06

730
17
18
3,600

27

No Data
2,100
120

0.14

1,100
12
20
5,200

37
No Data
11,000
120

0.75

1,500
8.8
24
7,200

52
No Data
59,000

120

4.4

2,000

6.3
26
10,000

75
No Data
130,000
120

10

2,600
5.2
28
12,000

110
No Data
200,000

120

16

3,500

4.5
30

15,000

590

No Data
330,000

120

32

14,000

3.3
34

32,000

4,300

No Data
330,000

120

40

76,000

2.4
38

110,000

Ul
Ul



Chemical (totals)
(mg/kg)

Organics
Benzoic Acid
2-Chlorophenol
2,4-
Dichlorophenol
Dinoseb
Pentachlorophenol
2,4,5-TP (Silvex)

2,4,5-
Trichlorophenol
2,4,6-
Trichlorophenol

pH 4.5 to
4.74

440
20

1.0

84
2.7
130

2,000

0.37

PH 4.75
to 5.24

420

20

1.0

45

1.6

79

2,000

0.36

pH 5.25
to 5.74

410

20
1.0

19
0.75
62
1,900

0.34

pH 5.75
to 6.24

400

20

1.0

8.2
0.33
57
1,800

0.26

pH 6.25
to 6.64

400

20

1.0

4.3
0.18
55
1,600

0.20

pH 6.65
to 6.89

400

20

1.0

3.4

0.15

55

1,400

0.15

pH6.9
to 7.24

400
19

1.0

3.1
0.12
55
1,200

0.13

pH 7.25
to 7.74

400

3.6

0.86

2.7
0.11

55
640

0.09

pH 7.75
to 8.0

400

3.1

0.69

2.5
0.10
55
64

0.07



Section 742.APPENDIX B: Tier 1 Tables and Illustrations

Section 742.TABLE E: Tier 1 Groundwater Remediation Objectives for the Groundwater
Component of the Groundwater Ingestion Route

CASNo.

83-32-9
67-64-1
15972-60-8
116-06-3
309-00-2
120-12-7
1912-24-9
71-43-2

56-55-3
205-99-2
207-08-9
50-32-8
Hl-44-4

117-81-7
75-27-4

75-25-2

71-36-3
85-68-7
86-74-8
1563-66-2
75-15-0
56-23-5
57-74-9

Chemical Name

Acenaphthene
Acetone
Alachlor
Aldicarb
Aldrin
Anthracene
Atrazine
Benzene
Benzo(a)anthracene
Benzo(6)fluoranthene
Benzo(A)fluroanthene
Benzo(a)pyrene
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Bromodichloromethane
(Dichlorobromomethane)
Bromoform
Butanol
Butyl benzyl phthalate
Carbazole
Carbofuran
Carbon disulfide
Carbon tetrachloride
Chlordane

Groundwater Remediation Objective

Class I
(mg/L)
0.42
0.7
0.002C

0.003e

0.00004*
2.1
0.003C

0.005e

0.00013*
0.00018*
0.00017a

0.0002"
0.01*
o.ooe*-0

0.00002*

0.0002*

0.7
1.4

—

0.04C

0.7
0.005C

0.002C

Class H
(mg/L)
2.1
0.7
0.01 c

O.OIS5

0.0002
10.5
0.015C

0.025C

0.00065
0.0009
0.00085
0.002C

0.01
0.06C

0.00002

0.0002
0.7
7.0

—

0.2C

3.5
0.025°
0.01C

A-137



CASNo.

108-90-7

124-48-1

67-66-3
218-01-9
94-75-7
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
96-12-8
106-93-4

84-74-2
95-50-1

106-46-7

91-94-1
75-34-3
107-06-2

75-35-4
156-59-2
156-60-5
78-87-5
542-75-6

Chemical Name

Chlorobenzene
(Monochlorobenzene)
Chlorodibromomethane
(Dibromochloromethane)
Chloroform
Chrysene
2,4-D
Dalapon
DDD
DDE
DDT
Dibenzo(a,/i)anthracene
1 ,2-Dibromo-3-ch]oropropane
1 ,2-Dibromoethane
(Ethylene dibromide)
Di-n-butyl phthalate
1,2-Dichlorobenzene
(o - Dichlorobenzene)

L ,4-Dichlorobenzene
(p - Dichlorobenzene)
3,3'-Dichlorobenzidine

1 , 1 -DichloFoethane
1 ,2-Dichloroethane
Ethylene dichloride)
1 , 1 -Dichloroethyleneb

cis- \ ,2-Dichloroethylene
irons- 1 ,2-Dichloroethylene
1 ,2-Dichloropropane
1 ,3-Dichloropropene
1,3-DJchloropropylene, cis + irons)

Groundwater Remediation Objective

Class I
(mgfl-)
O.lc

0.14

0.000022

0.00151

o.or
0.2C

0.0001 la

0.00004'
0.000121

0.00032

0.0002C

0.00005"

0.7
0.6C

0.075C

0.02"
0.7
0.005C

0.007C

0.07*
O.lc

0.005C

0.001*

Class H
(mg/L)
0.5C

0.14

0.0001
0.0075
0.35C

2.0s

0.00055
0.0002
0.0006
0.0015
0.0002C

0.0005C

3.5
1.5C

0.375°

0.1
3.5
0.025C

0.035C

0.2C

0.5C

0.025C

0.005
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CASNo.

60-57-1
84-66-2
121-14-2
606-20-2
88-85-7
117-84-0
115-29-7
145-73-3
72-20-8
100-41-4
206-44-0
86-73-7
76-44-8
1024-57-3
118-74-1
319-84-6

58-89-9
77-47-4
67-72-1
193-39-5
78-59-1
72-43-5

74-83-9

75-09-2

91-20-3
98-95-3

Chemical Name

Dieldrin
Diethyl phthalate
2,4-Dinitrotoluene*
2,6-Dinitrotoluene"
Dinoseb
Di-n-octyl phthalate
Endosulfan
Endothall
Endrin
Ethylbenzene
Fluoranthene
Fluorene
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
alpha-HCH (alpha-BHC)
gamma-HCH (Lindane)
Hexachlorocyclopentadiene

flexachloroethane
[ndeno(l 23-c,d)pyTene
isophorone
Methoxychlor
tf ethyl bromide
(Bromomethane)
vlethylene chloride
(Dichloromethane)
Naphthalene2

Nitrobenzene2

Groundwater Remediation Objective

Class I
(mg/L)
0.00002'
5.6
0.00002
0.0001
o.oor
0.14
0.042
O.lc

0.002e

o.r
0.28
0.28
0.0004C

0.0002C

0.00006*
0.00003'
0.0002C

0.05e

0.007
0.00043a

1.4
0.04C

0.0098

0.005C

0.025
0.0035

Class H
(mg/L)
0.0001
5.6
0.00002
0.0001
0.07°
0.7
0.21
O.lc

0.01C

1.0°
1.4
1.4
0.002e

0.001°
0.0003
0.00015
0.001C

0.5°
0.035
0.00215
1.4
0.2C

0.049

0.05C

0.039
0.0035
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CASNo.

1918-02-1
1336-36-3
129-00-0
122-34-9
100-42-5
93-72-1

127-18-4

108-88-3
8001-35-2
120-82-1
71-55-6
79-00-5
79-01-6
108-05-4
75-01-4
1330-20-7

65-85-0
106-47-8

95-57-8
120-83-2
105-67-9
51-28-5
95-48-7

86-30-6

Chemical Name

Picloram
Polychlorinated biphenyls (PCBs)"
Pyrene
Simazine
Styrene
2,4,5-TP
(Silvex)
Tetrachloroethylene
(Perchloroethylene)
Toluene
Toxaphene
1 ,2,4-Trichlorobenzene
1 ,1 ,1-Trichloroethane2

1 , 1 ,2-Trichloroethane
Trichloroethylene
Vinyl acetate
Vinyl chloride
Xylenes (total)
lonizable Organks
Benzoic Acid
4-Chloroaniline
O-Chloroaniline)
2-Chlorophenol
2,4-Dichlorophenol
2,4-DunethylphenoI
2,4-Dinitrophenol
2-Methylphenol
(o - Cresol)
Af-Nitrosodiphenylamine

Groundwater Remediation Objective

Class I
(mg/L)
0.5°
0.0005C

0.21
0.004°
O.lc

0.05°

0.005°

1.0°
0.003C

0.07°
0.2C

0.005C

0.005C

7.0
0.002C

10.0s

28
0.028

0.035
0.021
0.14
0.014
0.35

o.or

Class n
(mg/L)
5.0°
0.002?
1.05
0.04C

0.5C

0.25C

0.025C

2.5C

0.015C

0.7*
1.0C

0.05C

0.025C

7.0
0.0 lc

10.0°

28
0.028

0.175
0.021
0.14
0.014
0.35

0.05
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CASNo.

621-64-7
87-86-5
108-95-2
95-95-4
88-06-2

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
16887-00-6
7440-47-3
18540-29-9
7440-48-4
7440-50-8
57-12-5
7782-41-4
15438-31-0
7439-92-1
7439-96-5
7439-97-6
7440-02-0
14797-55-8
7782-49-2
7440-22-4
14808-79-8

Chemical Name

W-Nitrosodi-n-propylamine
Pentachiorophenol
Phenol
2,4,5-Trichlorophenol
2,4,6 Trichlorophenol
Inorganics
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium, total
Chromium, ion, hexavalent
Cobalt
Copper
Cyanide
Fluoride
Iron
Lead
Manganese
Mercury
Nickel
Nitrate as N
Selenium
Silver
Sulfate

Groundwater Remediation Objective

Class I
(mg/L)
0.01*
0.001"
O.le

0.7
0.0064*

0.006°
0.05*
2.0=
0.004C

2ff
0.005C

200C

O.lc

—

Iff
0.65C

0.2C

4.0°
5.0C

0.0075C

0.15C

0.002C

O.lc

IQ.tf
0.05°
0.05C

400°

Class H
(mg/L)
0.01
0.0056

O.lc

3.5
0.032

0.024C

0.2C

2.0°
0.5C

2.0°
0.05C

200°
1.0C

—

Iff
0.65C

0.6C

4.06

5.0°
O.lc

10.0C

0.01C

2.0C

100°
0.05C

—

400*
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CASNo.

7440-28-0
7440-62-2
7440-66-6

Chemical Name

Thallium
Vanadium2

Zinc

Groundwater Remediation Objective

Class I
(mg/L)
0.002C

0.049
5.0s

Class n
(mg/L)
0.02C

—

10°

Chemical Name and Groundwater Remediation Objective Notations

a The groundwater Health Advisory concentration is equal to ADL for carcinogens.
b Oral Reference Dose and/or Reference Concentration under review by USEPA. Listed values

subject to change.
c Value listed is also the Groundwater Quality Standard for this chemical pursuant to 35 m.

Adm. Code 620.410 for Class I Groundwater or 35 m. Adm. Code 620.420 for Class H
Groundwater.
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Section 742.APPENDK B: Tier 1 Tables and Illustrations

Section 742.TABLE F: Values Used to Calculate the Tier 1 Soil Remediation Objectives for
the Soil Component of the Groundwater Ingestion Route

CASNo.

83-32-9
67-64-1
15972-60-8
116-06-3
309-00-2
120-12-7
1912-24-9
71-43-2
56-55-3
205-99-2
207-08-9
50-32-8
111-44-4
117-81-7
75-27-4

75-25-2
71-36-3
85-68-7
86-74-8
1563-66-2
75-15-0
56-23-5
57-74-9

Chemical Name

Acenaphthene
Acetone
Alachlor
Aldicarb
Aldrin
Anthracene
Atrazine
Benzene
Benzo(a)anthracene
BenzcK»fluoranthene
Benzo(A:)fluroanthene
Benzo(a)pyrene
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Bromodichloromethane
(Dichlorobromomethane)
Bromofonn
Butanol
Butyl benzyl phthalate
Carbazole
Carbofuran
Carbon disulfide
Carbon tetrachloride
Chlordane

GWobj Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives*

Class I
(mg/L)
2.0"
4.0b

0.002°
0.003C

5.0E-6"
10"
0.003e

0.005C

0.0001"
0.0001"
0.001"
0.0002"
8.0E-5b

0.006"
O.lb

O.lb

4.0"
7.0b

0.004b

0.04C

4.0"
0.005C

0.002°

Class H
(mg/L)
10
4.0
0.01°
0.015°
2.5E-5

50
0.015C

0.025°
0.0005
0.0005
0.005
0.002°
8.0E-5
0.06°
0.1

0.01
4.0

35
0.02
0.2°

20
0.025°

.0.01°
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CASNo.

108-90-7

124-48-1

67-66-3
218-01-9
94-75-7
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
96-12-8
106-93-4

84-74-2
95-50-1

106-46-7

91-94-1
75-34-3
107-06-2

75-35-4
156-59-2
156-60-5
78-97-5
542-75-6

Chemical Name

Chlorobenzene
(Monochlorobenzene)
Chlorodibromomethane
(Dibromochloromethane)
Chloroform
Chrysene
2,4-D
Dalapon
ODD

FDDE
DDT
Dibenzo(a,/!)anthracene
1 ,2-Dibromo-3-chloropropane
1 ,2-Dibromoethane
(Ethylene dibromide)
Di-n-butyl phthalate
1 ,2-Dichlorobenzene
(o - Dichlorobenzene)
1 ,4-Dichlorobenzene
(p - Dichlorobenzene)
3,3'-Dichlorobenzidine
1,1-Dichloroethane
1 ,2-Dichloroethane
(Ethylene dichloride)
1 , 1 -Dichloroethylene
cis- 1 ̂ -Dichloroethylene
irons- 1 ̂ -Dichloroethylene
1 ,2-Dichloropropane
1 ,3-Dichloropropene
(1,3-Dichloropropylene, cis + irons)

GWotj Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives'

Class I
(mg/L)
O.lc

0.06"

O.lb

O.lb

o.or
0.2C

0.0004b

0.0003b

0.0003"
1.0E-5b

0.0002°
0.00005"

4.0b

0.6C

0.075C

0.0002b

4.<?
0.005°

0.007°
o.or
0.1°
0.005°
0.0005b

Class n
(mg/L)
0.5°

0.06

0.5
0.05
0.35°
2.0°
0.002
0.0015
0.0015
5.0E-5
0.0002°
0.0005°

20
1.5°

0.375°

0.001
20
0.025°

0.035°
0.2°
0.5°
0.025°
0.0025
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CASNo.

60-57-1
84-66-2
121-14-2
606-20-2
88-85-7
117-84-0
115-29-7
145-73-3
72-20-8
100-41-4
206-44-0
86-73-7
76-44-8
1024-57-3
118-74-1
319-84-6
58-89-9
77-47-4

67-72-1
193-39-5
78-59-1
72-43-5
74-83-9

75-09-2

91-20-3
98-95-3

Chemical Name

Dieldrin

Diethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Dinoseb
Di-n-octyl phthalate
Endosulfan
Endothall
Endrin
Ethylbenzene
Fluoranthene
Fluorene
Heptachlor
Eieptachlor epoxide
Hexachlorobenzene
alpha-HCH (alpha-BHQ
gamma-HCB. (Lindane)
Hexachlorocyclopentadiene
rlexachloroethane
[ndeno( 1 ,2,3-c,<f)pyrene
[sophorone
Methoxychlor
Siethyl bromide
Bromomethane)
Siethylene chloride
Dichloromethane)
Naphthalene
Nitrobenzene

GWoij Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives'

Class I
(mg/L)
5.0E-6b

30*
O.OOOl"
0.0001
o.oor
0.7b

0.2b

O.le

0.002°
o.r
1.0b

1.0"
0.00046

0.0002C

0.001b

1.0E-5b

0.0002e

0.05C

0.007
0.0001b

1.4
0.04C

0.05b

0.005C

1.0b

0.02b

Class H
(mg/L)
2.5E-5

30
0.0001
0.0001
o.or
3.5
1.0
0.1°
0.01C

1.0C

5.0
5.0
0.002C

0.00 lc

0.005
5.0E-5
0.001C

0.5C

0.035
0.0005
1.4
0.2C

0.25

0.05C

5.0
0.02
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CASNo.

1918-02-1
1336-36-3
129-00-0
122-34-9
100-42-5
93-72-1

127-18-4

108-88-3
8001-35-2
120-82-1
71-55-6
79-00-5
79-01-6
108-05-4
75-01-4
1330-20-7

65-85-0
10^47-8

95-57-8
120-83-2
105-67-9
51-28-5
95-48-7

86-30-6

Chemical Name

Picloram
Polychloiinated biphenyls (PCBs)
Pyrene
Simazine
Styrene
2,4,5-TP
(Silvex)
Tetrachloroethylene
(Perchloroethylene)
Toluene
Toxaphene
1 ,2,4-Trichlorobenzene
1,1, 1-Trichloroethane2

1 ,1 ,2-Trichloroethane
Trichloroethylene
Vinyl acetate
Vinyl chloride
Xylenes (total)
[onizable Organics
Benzoic Acid
4-ChloFoaniline
(p-Chloroaniline)
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Methylphenol
(o - Cresol)
W-Nitrosodiphenylamine

GWobj Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives*

Class I
(mg/L)
0.5C

—
1.0"
0.004C

o.r
0.056

0.005e

1.0°
0.003C

0.07°
0.2C

0.005C

0.005C

40"
0.002C

10.0*

100b

0.1"

0.2b

O.lb

0.7"
0.04"
2.tf

0.02b

Class n
(mg/L)
5.0°

—
5.0
0.04C

0.5°
025C

0.025e

25*
0.015C

0.7*
1.0=
0.05C

0.025°
40

0.01C

10.0°

100
0.1

1.0
0.1
0.7
0.04
2.0

0.1
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CASNo.

621-64-7

87-86-5
108-95-2
95-95-4
88-06-2

7440-36-0
7440-38-2

7440-39-3
7440-41-7

7440-42-8

7440-43-9

16887-00-6

7440-47-3
18540-29-9
7440-48-4

7440-50-8

57-12-5
7782-41-4
15438-31-0

7439-92-1

7439-96-5
7439-97-6

7440-02-0
14797-55-8
7782-49-2
7440-22-4
14808-79-8

Chemical Name

N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Inorganics
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium, total
Chromium, ion, hexavalent
Cobalt
Copper
Cyanide
Fluoride
Iron
Lead

Manganese
Mercury
Nickel
titrate as N
Selenium
Silver
Sulfate

GWotj Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives*

Class I
(mg/L)
l.OE-5"
0.001*-°
O.lc

4.0"
0.008b

0.006C

0.05"=
2.0°
0.004°
2.0°
0.005°

200°
0.1°

—

1.0°
0.65°
0.2°
4.0°
5.0°
0.0075°
0.15°
0.002°
0.1°

10.0°
0.05°
0.05C

400°

Class n
(mg/L)
l.OE-5
0.005°
O.lc

20
0.04

0.024°
0.2°
2.0°
0.5°
2.0°
0.05°

200°
1.0°

—

1.0°
0.65°
0.6°
4.0°
5.0°
0.1°

10.0°
0.01°
2.0°

100°
0.05°

—

400°
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CASNo.

7440-28-0
7440-62-2
7440-66-6

Chemical Name

Thallium
Vanadium

Zinc

GWobj Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives'

Class I
(mg/L)
0.002°
0.049
5.0s

Class H
(mg/L)
0.02e

—
10s

Chemical Name and Groundwater Remediation Objective Notations

a The Equation S17 is used to calculate the Soil Remediation Objective for the Soil Component
of the Groundwater Ingestion Route; this equation requires calculation of the Target Soil
Leachate Concentration (Cw) from Equation S18: Cw = DF x GWobj.

b Value listed is the Water Health Based Limit (HBL) for this chemical from Soil Screening
Guidance: User's Guide, incorporated by reference at Section 742.210; for carcinogens, the
HBL is equal to a cancer risk of l.OE-6, and for noncarcinogens is equal to a Hazard Quotient
of 1.0. NOTE: These GWobj concentrations are not equal to the Tier 1 Groundwater
Remediation Objectives for the Direct Ingestion of Groundwater Component of the
Groundwater Ingestion Route, listed in Section 742.Appendix B, Table E.

c Value listed is also the Groundwater Quality Standard for this chemical pursuant to 35 HI.
Adm. Code 620.410 for Class I Groundwater or 35 m. Adm. Code 620.420 for Class n
Groundwater.
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APPENDIX C

USEPA REGION 9 PRELIMINARY REMEDIATION GOALS

C:\WPTEXT\RA\549432AP.DOC, 6105-002-100b June 25.1999
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SJ SMUCKEF1

Koy: I=IMIS n-NCEA h-HEAST x=WITHDRAWN O^CHhei EPA DOCUMENTS r=FUXJTE EXTRAPOLATION ca=CANCER PRG nc=NONCANCER PRO saUSOIl SATURATION max=CEILING LIMIT '(where nc < IQOXca) "(wtwr nc < tOX ca)

FOR PI
TOXICITY INFORMATION

V akin
SFo RlDo SFI RICH O abs. CASNo.

l/(mgVgd) (mo/kg-d) 1/(m0feg-d) (mg<kg-d) C soils
87EO3 1 a Of -03 i 87EO3 1 10E-03 r 0 0 10 30560191

77E-03 i J6E-03 1 1 7507O
20E-02 1 20E02 1 0 010 34256921

IOE-01 i IOE01 r 1 67 Ml
60E-04 h 80E04 r 0 010 75665
60E-03 > 17E-OJ 1 1 75059

ICC -01 1 57E08 < 1 98862

ME 01 o 13E-02 i 1 IEOI 1 \3E-02 1 0 010 50594 66 6

20E-02 h 57E-06 1 1 107-02-0
46EiOO 1 20E-04 1 46E<00 ! JOE-04 r 0 010 79O6-1

50E-O1 1 29E-04 10 010 79-107
54EOI 1 10EO3 h 24E-OI 1 57E-04 1 1 107131

61EO2 h IOE-O2 1 80E-02 r 1 0E-02 r 0 010 15972-608

I5E-01 1 1 5E-01 (0 010 1596845
IOE-03 1 IDE -03 10 010 116063

1 0E O3 1 1 0E-03 r 0 0 10 1646 88 4
I7E.OI ! 30EO5 1 I7E.OI 1 30EO5 i 0 010 309-002

25E«I 1 26EOI I 0 010 5585 W8
50EO3 i 50E4)3 1 0 010 107186

50E-02 h 29E-04 10 010 107-05-1
10E.OO n 1.4E-OJ n 0 7429 90 5

40E-0< i 0 20859738

30E-04 1 30E-04 r 0 010 67485294
90EOT 1 90E03 r 0 010 834-128

70E-O2 h 70E-02 r 0 010 591-27-5
20E45 h 20E-05 r 0 010 504-24-5
25E-03 1 25E-03 1 0 010 33089611

29E-02 1 7684417

20E-01 1 0 010 7773<»«
57E03 1 70EO3 n 57E-03 1 29EO4 10 010 62533

40E04 , 0 7440360

50E-04 h 0 1314-60-9
90EO4 h 0 29300745

40EO4 h 0 1332616
40E-04 h 57E-05 1 0 1309644

1 3E-02 1 1 3E-02 r 0 010 74115-24-5
25E02 1 50E4K h 25EO2 i 50E«2 I 0 010 140576

30E-04 1 0 003 7440-36-2
I5E.OO ! 30EO4 i 1 5f lOl 1 0 003 7440382

1 It 05 I 7784 42 1

90E43 1 90E-03 (0 010 76578126
SOE-02 i 50E02 > 0 010 333771-1

22E-OI h 35E-02 h 22E-OI r 35E-O2 r 0 010 1912249
40EO4 1 4 OF 04 r 0 010 71751412

1 IEOI 1 1 1EOI 1 0 010 103-333

70EO2 i 14E-04 h 0 7440393

40E43 1 40E-03 r 0 010 114281
30E-02 1 30EO2 r 0 010 43121-433

25E-02 1 25E-O2 r 0 010 66359375

30EOI 1 30E-01 r 0 010 1861401
50E-02 i 50E02 r 0 010 17804352

30E-02 i 30E4K r 0 010 25057 89O

1 OE-01 1 t OE-01 (0 0 10 100 52-7

29E-02 1 30E-03 n 2 7E-0^ 1 1 7EO3 n 1 71432
P3E402 1 30EO3 1 23E*O2 t 30E-03 t 0 010 9287-5

40EIOO i 40EtOO r 0 010 65 85«
13E«01 1 13E(01 1 0 010 98O77

30E41 h 3 OE-01 f 0 010 100516

.ANNING PURP(
CONTAMINANT

Acephate
Acetaldehyde
Acolochlor
Acetone
Acetone cyanohydrin
Acetonltrlle
Acelophenone
Acilluorfen
Acrolein
Acrylamide
Acrylic acid
Acrylonilrile
Alachlor
Alar
Aldicarb
Aldicarb sullone
Aldrin
Ally
Allyl alcohol
Allyl chloride
Aluminum
Aluminum phosphide
Amdro
Ametryn
m-Aminophenol
4-Aminopyridine
Amltraz
Ammonia
Ammonium sulfamate
Aniline
Antimony and compounds
Antimony pentoxide
Antimony potassium tartrate
Antimony letroxide
Antimony trloxlde
Apollo
Aramite
Arsenic (noncancer endpoint)
Arsenic (cancer endpoinl)
Arsine (see arsenic lor cancer endpoint)
Assure
Asulam
Alrazmo
AvermectinB!
Azobenzene
Barium and compounds
Baygon
Bayleton
Baythroid
Benelin
Benomyl
Benlazon
Benzaldehyde
Benzene
Benzidine
Benzoic acid
Benzotrichloride
Benzyl alcohol

DSES
PRELIMINARY REMEDIATION GOALS (PROS) SOIL SCREENING LEVELS

Residential inoXratrld AmWenlAlf Tap Water
Soil(mo(kg) SoilfmgAg) (ug/rn^3) (uiyi)

5.6E+01 «•• 2.8E+02 «• 7.7E-01 c.- 7.7E+00 «•
1.1E+01 c." 2.3E+01 «•• 8.7E-01 ca- 1.7E+00 «
1.2E+03 no 1.8E+04 no 7.3E+01 no 7.3E+02 no
1.6E+03 no 6.2E+03 nc 3.7E+02 nc 6.1E+02 nc
4.9E+01 no 7.0E+02 no 2.9E+00 no 2.9E+01 no
2.7E+02 nc 1.7E+03 nc 6.2E+01 no 7.9E+01 no
4.9E-01 nc 1.6E+00 no 2. IE-02 no 4.2E-02 nc
4.4E+00 c. 2.2E+01 c. 6.1E-02 c. 6.1E-01 c.
1.0E-01 no 3.4E-01 no 2.1E-02 no 4.2E-02 nc
1. IE-01 c. 5.4E-01 ca 1.5E-03 ca 1.5E-02 ca
2.9E+04 nc 1.0E+05 max 1.0E+00 nc 1.8E+04 no
2.1E-01 «• 5. IE-01 c.- 2.8E-02 c.- 3.9E-02 c.-
6.0E+00 ca 3.1E+01 c« 8.4E-02 oa 8.4E-01 ca
9.2E+03 no 1.0E+05 max 5.5E+02 no 5.5E+03 nc
6.1E+01 no 8.8E+02 nc 3.7E+00 no 3.6E+01 no
6.1E+01 nc 8.8E+02 nc 3.7E+00 nc 3.6E+01 nc
2.9E-02 ca- 1.5E-01 c. 3.9E-04 ca 4.0E-03 c.
1.5E+04 no 1.0E+05 max 9.1E+02 no 9.1E+03 no

3.1E+02 nc 4.4E+03 nc 1.8E+01 no 1.8E+02 nc
3.0E+03 nc 4.3E+04 no 1.0E+00 no 1.8E+03 nc
7.6E+04 no 1.0E+05 max 5.1E+00 no 3.6E+04 no
3.1E+01 no 8.2E+02 nc 1.5E+01 nc
1.8E+01 no 2.6E+02 no 1.1E+00 no 1.1E+01 no
5.5E+02 no 7.9E+03 no 3.3E+01 no 3.3E+02 no
4.3E+03 no 6.2E+04 nc 2.6E+02 no 2.6E403 no
1.2E+00 no 1.8E+01 nc 7.3E-02 ™ 7.3E-01 no
1.5E+02 no 2.2E+03 no 9.1E+00 no 9.1E+01 nc

1.0E+02 no

1.2E+04 no 1.0E+05 ma, 7.3E+03 nc
8.5E+01 ca" 4.3E+02 ca- 1.0E+00 no 1.2E+01 oa-
3.1E+01 nc 8.2E402 ™ 1.5E+01 ™
3.9E+01 nc 1.0E+03 nc 1.8E+01 nc
7.0E+01 nc 1.8E + 03 no 3.3E+01 no
3.1E+01 nc 8.2E+02 no 1.5E401 nc
3.1E+01 no 8.2E+02 nc 2.1E-01 nc 1.5E+01 no
7.9E+02 no 1.1E+04 nc 4.7E+01 no 4.7E+02 no
1.9E+01 ca 9.9E+01 ca 2.7E-01 ca 2.7E+00 ca
2.2E+01 nc 4.4E+02 nc
3.9E-01 ca- 2.7E+00 ca 4.5E-04 ca 4.5E-02 ca

5.2E-02 ™
5.5E+02 no 7.9E+03 no 3.3E+01 nc 3.3E+02 nc
3.1E+03 nc 4.4E+04 no 1-8E+02 no 1.8E+03 no
2.2E+00 ca 1.1E+01 ca 3. IE-02 ca 3. OE-01 ca
2.4E+01 no 3.5E+02 no 1.5E+00 no 1.5E+01 no
4.4E+00 ca 2.2E+01 c. 6.2E-02 c. 6.1E-01 c.
5.4E+03 no 1.0E+05 max 5.2E-01 nc 2.6E+03 nc
2.4E+02 nc 3.5E+03 no 1.5E+01 nc 1.5E+02 no
1.8E+03 no 2.6E+04 no 1.1E+02 nc 1.1E+03 nc
1.5E+03 no 2.2E+04 nc 9.1E+01 nc 9.1E+02 nc
1 8E+04 nc 1.0E+05 max 1 1E+03 nc 1.1E+04 nc
3.1E+03 nc 4-4E+04 no 1.8E+02 no 1.8E+03 no
1.8E+03 nc 2.6E+04 no 1.1E-f02 nc 1.1E-f03 nc
6.1E+03 nc 8.8E+04 no 3.7E+02 no 3.6E+03 no
6.7E-01 ca- 1.5E+00 ca- 2.5E-01 c.- 4. IE-01 »•
2. IE-03 ca 1. IE-02 ca Z.9E-05 ca 2.9E-04 ca
1.0E+05 max 1.0E+05 ma. 1 .5E+04 nc 1 .5E+05 nc
3.7E-02 ca 1.9E-01 oa 5.2E-04 oa 5.2E-03 ca
1.8E+04 nc 1.0E+05 max 1.1E+03 nc 1.1E+04 nc

MlgraUon to Ground Water
DAT 20 DAFI
(rnoAj) (mgnig)

2E+01 8E-01

1.2E+04 6E402

5.0E+00 3E-01

2.9E+01 1E+00

1.6E+03 8E+01

3.0E-02 2E-03

4.0E+02 2E+01

>I



Key : UIRIS n=NCEA luHEAST ^WITHDRAWN OsQlhei EPA DOCUMENTS |=ROUTE EXTRAPOLATION ca.CANCER PRO ncsNONCANCEB PRO S3H3OIL SATURATION ma.-CEILINO LIMIT '(when nc < I OCX ca) "(wn«ca: nc < IPX c«)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRQ») SOIL SCREENING LEVELS

V skin
SFo RIDo SR RIDI O abs, CASNo

1/(mg/kg-d) (mgVkg-d) l/Ong/Vg-d) (mg/kg-d) C soils
1 7E«i i 1 7Eoi i i 100^4 7 Benzyl chloride

20E«3 i 84E.no i 57E-06 i o 74W4I-7 teryllium and compounds
10E-04 1 10E-04 1 0 010 14166-2

1 5E-02 1 1 5E-02 10 0 10 62657O4 3
SOF-0? 1 50C-02 i 1 92-52-4

1 1E.OO 1 I2EIOO 1 1 111444

70E42 h 40EO2 1 35E-02 h 40E-02 r I 10860-1
22EtO2 1 22E«02 1 1 5*2881

70EO2 h 35E-02 h 0 0 10 108601

14EO2 1 20EO2 1 I4E«2 I 22E42 1 0 010 117817
50E-0? 1 50EO2 I 0 010 80-057

90E42 1 57E-03 h 0 010 7440429

20E-04 h 0 010 7637-07-2

20E02 n 29E-03 n 1 I06-M-1
62EO2 i 20EO2 1 62E02 r 20EO2 I 1 75274
79E-O3 1 20E-O2 t 39E-O3 I 20E-O2 I 0 010 75-25-2

I4EO3 1 14EO3 1 1 74939

0 010 101-55-3

50E43 h 50E03 I 0 010 2104963
20E02 1 20E-02 r 0 010 1689845

20ETO 1 20E02 r 0 010 1689992
1 6E*OO t tBFtOO i t 106-99O

IOE-O1 1 10E-O1 r 0 010 71-36-3

5 Of. -02 1 50E-02 I 0 010 2008415

10E-02 n 10EX)2 r 1 104518
IDE -02 n 10E-02 r 1 135988

IOEO2 n 10EO2 1 1 98O66
2 OF -01 1 20E01 t 0 010 85687

lOEtOO i 10E«X> . 0 010 8570-1
30E43 h 30EO3 I 0 010 75605
SOEO< 1 63E>00 I 0 0001 7440439

5 OP -01 i 5 OF 01 r 0 010 105602

86Efl3 h 20E-03 i 86E-03 r 20EO3 r 0 010 24JSO6 1
35E-03 h 13E4>1 1 35EO3 r 13EO1 1 0 010 133O62

1 OEOI i 1 1E41 r 0 0 10 63 25 2
20E^>2 h 20E-02 r 0 0 10 66748

50EO3 1 50EO3 1 0 010 1563662

1 0E-O1 1 20E-01 1 t 75-15O
13E4>1 i 70E-04 i 53E-02 1 70E-O4 t 1 5623-5

10E-02 1 10E-02 t 0 0.10 55285-14-8

IOE-01 i tOEOI r 0 010 5234684

20E-03 i 20E-03 r 0 010 302-17-0
I5E-02 1 I5E02 r 0 010 133904

40E«t h 4OEO1 r 0 0 10 118-75-2

35E-01 1 50E-04 1 3SE-01 1 2.0E-04 t 0 004 12789-036
20EO2 1 20E-02 I 0 010 90982-324
1 OF -01 1 7762 50 5

57E-05 1 10049O4-4
1 107-200

20EO3 h 20EO3 r 0 010 79118
86E-06 i 86E-OC 1 1 532-274
40EO3 i 40E-03 CO 010 106476

20EO2 1 1.7E-02 n 1 106907

27EO1 h 20Efl2 i ? 7E-01 h 20E-O2 f 0 010 510156
20E41 h 20EOI I 0 010 7411-3

20EO2 h 20EO2 1 0 010 98566
20E02 h 20EO3 hi 126998

Bidrin
Biphenthrin (Talstar)
1,1-Biphenyl
Bis(2-chloroelhyl)elher
3ls(2-chloroisopropyl)elhor
Bls(chloromelhyl)ether
Bis(2-chloro-1 -melhylelhyljelher
Bis(2-ethylhexyl)phlhalate(DEHP)
Bisphenol A
Boron
3oron trilluoride
Bromobenzene
Bromodichloromelhane
Jromolorm (tribromomelhane)
3romomelhane (Methyl bromide)
4-Bromophenyl phenyl elher
3romophos
3romoxynil
bromoxynil octanoale
1 ,3-Buladiene
1 -Butanol
Bulylale
n-Butylbenzene
sec-Bulylbenzene
lert-Butylbonzone
3ulyl benzyl phthalate
Bulylphlhalyl bulylglycolale
Cacodylic acid
Cadmium and compounds
"CAL-Modllled PRO" (PEA, 1994)

Caprolactam
Captafol
Captan
Carbaryl
Carbazole
Carbofuran
Carbon disultide
Carbon tetrachloride
Carbosullan.
Carboxin
Chloral
Chloramben
Chloranil
Chlordane
Chlorimuron-ethyl
Chlorine
Chlorine dioxide
Chloroacelaldehyde
Chloroacetic acid
2-Chloroacelophenone
4-Chloroaniline
cnioroDonzene
Chlorobenzilate
p-Chlorobenzoic acid
4-Chlorobenzolrilluoride
2-Chloro-1 ,3-buladiene

Retktanlltl InduslHal AmbKftlAIr Tap Water
Soil (itv*o» Soil(nvVg) (ug/m*3) (uoyi)

8.9E-01 c. 2.3E+00 « 4.0E-02 « 6.6E-02 <»
1.SE+02 nc 2.2E+03 c." 6.0E-04 «• 7.3E401 oc
6.1E+00 ne 8 8b+01 ttc 3./b-01 nc 3.6E+00 nc
92E+02 nc 1.3E+04 nc 5.5E+01 nc 5.5E+02 no
3.5E+02 M 3.5E+02 «i 1.8E+02 no 3.0E+02 nc
2 It-01 c< 6.2E-01 o 58E-03 u 9.8E-03 o
2.9E+00 c. 81E+00 ca 1.9E-01 « 2.7E-01 u
1.9E-04 c. 4.4E-04 u 3.1E-05 c. 5.2E-OS c.
6.9E+00 c« 3.5E+01 ca 1.9E-01 « 9.6E-01 ca
3.5E+01 ca- 1.8E+02 c. 4.8E-01 ca 4.8E+00 c.
3.1E+03 nc 4.4E+04 « 1.8E+02 « 1.8E+03 no
5.5E+03 nc 7.9fc+04 no 2.1E+01 nc 3.3E+03 no

7.3E-01 nc
2.8E+01 nc 9.2E+01 nc 1.0E+01 no 2.0E+01 nc
1.0E+00 ca 2.4E+00 ca 1. IE-01 c. 1.8E-01 ca
6.2E+01 ca- 3.1E+02 ca- 1.7E+00 ca- 8.5E+00 ca-
3.9E+00 no 1.3E+01 no 5.2E+00 nc 8.7E+00 nc

3.1E+02 nc 4.4E+03 nc 1.8E+01 no 1.8E+02 nc
1.2E+03 « 1.8E+04 nc 7.3E+01 nc 7.3E+02 no
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
3.5E-03 ca 7.6E-03 c. 3.7E-03 ca 6.2E-03 ca
6.1E+03 nc 8.8E+04 nc 3 7E+02 nc 3.6E+03 nc
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc 1.8E+03 nc
1.4E+02 nc 2.4E+02 «i 3.7E+01 nc 6.1E+01 nc
1.1E+02 nc 2.2E+02 ui 3.7E+01 nc 6.1E+01 no
1.3E+02 nc 3.9E+02 sal 3.7E+01 no 6.1E+01 no
1.2E+04 nc 1.0E+05 m» 7.3E+02 nc 7.3E+03 nc
6.1E+04 nc 1.0E+05 m» 3.7E+03 no 3.6E+04 nc
1.8E+02 nc 2.6E+03 nc 1.1E+01 nc 1.1E+02 nc
3.7E+01 nc 8.1E+02 nc 1.1E-03 ca 1.8E+01 ~
9.0E+00
3.1E+04 nc 1.0E+05 n»« 1.8E+03 nc 1.8E+04 nc
5.7E+01 c." 2.9E+02 c.-- 7.8E-01 c." 7.8E+00 c."
1.4E+02 ca- 7.0E+02 ca 1.9E+00 ca 1.9E+01 ca
6.IE+03 nc 8.8E+04 nc 4.0E+02 no 3.6t+03 nc
2.4E+01 c. 1 2E+02 ca 3.4E-01 ca 3.4E+00 ca
3.1E+02 nc 4.4E+03 nc 1.8E+01 no 1.8E+02 no
3.6E+02 nc 7.2E+02 MI 7.3E+02 nc 1.0E+03 nc
2.4E-01 c." 53E-01 ca- 1.3E-01 «• 1.7E-01 ca-
6.1E+02 nc 8.8E+03 no 3.7E+01 nc 36E+02 no
6.1E+03 nc 88h+04 nc 3.7E+02 nc 3.6E+03 nc
1.2E+02 nc 1.8E+03 no 7.3E+00 nc 7.3E+01 nc
9.2E+02 no 1.3E+04 nc 5.5E+01 no 5.5E+02 no
1.2E+00 ca 6.1E400 ca 1.7E-OZ ca 1.7E-01 ca
1.6E+00 ca- 1.1E+01 ca- 1.9E-02 ca- 1.9E-01 ca-
1.2E+03 nc 1.8E+04 nc 7.3E+01 no 7.3E+02 no

3.6E+03 nc
2.1E-01 nc

1.2E+02 nc 1.8E+03 nc 7.3E+00 n= 7.3E+01 nc
3.3E-02 nc 1. IE-01 nc 3.1E-02 nc 5.2E-02 no
2.4E+02 nc 3.5E+03 nc 1.5E+01 nc 1.5E+02 no
1.5E+02 nc 5.4E+02 no 6.2E+01 nc 1.1E+02 no
1.8E+00 ca 9.1E+00 c. 2.5E-02 ca 2.5E-01 c.
1.2E+04 nc 1.0E+05 ma, 7.3E+02 nc 7.3E+03 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 no
3.6E+00 nc 1.2E+01 nc 7.3E+00 no 1.4E+01 no

MKHSUon to Oround Water
DAP20 OAFI
(mcAo) (rnsAg)

6.3E+01 3E+00

4.0E-04 2E-05

6E-01 3E-02
8E-01 4E-02
2E-01 IE-02

2E+01 9E-01

9E+02 8E+02

8E+00 4E-01

6E-01 3E-02

3E+01 2E+00
7E-02 3E-03

1E+01 5E-01

7E-01 3E-02
1E+00 7E-02

un



Key: I = IRIS n=NCEA h=HEAST x=W)THDRAWN 0=O.hei EPA DOCUMENTS i=RQUTE EXTRAPOLATION ca^CANCER PRG nc=NONCANCER PRG SdUSOIL SATURATION max=CEHINQ IIMIT '(where nc < IOOX ca) "(wtwe QC < IPX ca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS <PRQ«> SOIL SCREENING LEVELS

V skin
SFo RlOo SFi RICH O abs. CASNo

1/(mgAg-d) (mg/kg-d) 1/(mg/Vg-d) (mgftg-d) C soils
4oE-ai h 40E-OI i i 109693 1 -Chlorobutane
1 4E<01 r 1 4Ei<M ! 1 75 68 3
14Et01 r 14E.01 i 1 75456

ME-OS n 40EOI n 2.9E-OJ C 29E<00 1 1 75OO 3

1 110756
6 IE 03 i t OE-0? i B IE-02 1 ME-OS n 1 67-66 3
I3E02 h 63EO3 h 6.«E-01 n 1 7 4 6 7 3

58E-OI h SBEO1 1 0 0 10 95092
16E-01 h 46E-01 r 0 0 10 3165933

aOE-02 i 80C-02 t 1 91-56-7

25EO? h 25E02 f f 1 68733
1 8E-0? h 16E-02 f f 1 100-005

SOE-03 1 50EO3 f 1 95 57 8

29EW r 29EO2 h 1 75296
1 1EO2 h 15EO2 1 1 IEO2 I 1 5EO2 r 0 010 1897456

20EO2 1 20E«2 r 1 95496
20EO1 1 20EOI f 0 010 101 21 3
3 or -01 i 3 or -03 i o 010 2921662
10E42 h ICE O2 t 0 010 5596-13O
JOE-02 1 50E02 c 0 010 64902-723
BOE-04 h 60EO4 I 0 010 60238 56 4

42E<01 i 0

1 5EMX) 1 16065 63 1
JOE-OJ 1 29E.02 1 0 16540299

6 OE-02 n 7440484
22C400 1 0 6007452

37E-02 h 0 7440508

I9E«00 t) 19E400 r 1 123739
IOE-01 1 1 1EOI 1 1 98828

64EOI h 20E03 h 64E-OI . 20EO3 1 0 010 21725462
nta

10E01 h 0 010 54262)
40E-02 I 0 010 592-019

50E-03 1 0 010 544-92-3

20E-02 1 0 0 10 57-12-5
20E-02 1 66Efl4 1 1 74908

50EO2 1 0 010 151-506
20E-OI 1 0 010 506616
IOEOI i 0 010 506649

40E-02 i 0 010 143339
50E4>2 i 0 0 10 557-21-1
40E42 1 40E-02 r 1 460195

9 OE-0? 1 9 OF -02 r 1 506683

50E02 1 SOE-02 t 1 506774
50E<00 1 SOEiflO f 0 010 106941
20E-01 1 20E-01 f 0 010 108918
50EO3 i 50E-03 r 0 010 68085658
1 OE-02 1 1 0EO2 r 0 00 52315-07 8

75EO3 i 75EO3 1 0 00 66215278
IOLO2 i IOE02 10 00 1661 32 1
3 OE-02 1 30E-O2 f 0 00 75 99O
25E02 1 25EO2 r 0 00 39515416

24E-OI ) 24E-01 r 0 003 72548
34EO1 i 34E-OI 1 0 003 72-559

34EO1 1 50E-04 i 34E-01 1 50E-04 r 0 003 50-29-3
IOF-02 i IDE 02 f 0 010 T 163 10 5
40EO5 1 40E-05 r 0 010 6065483

1-Chloro-1,1-dilluoroethane(HCFC-142b)
Dhlorodllluoromelhane
Chloroethane
2-Uhloroethyl vinyl elher
Chloroform
Chloromethane
4-Chloro-2-methylaniline
4-Chloro-2-melhylanilinehydrochloride
jela-Chloronaphthalene
o-UhloronllroDenzene
p-Chloronltrobenzene
2-Chlorophenol
2-Chloropropane
Chlorothalonil
o-Chlorololuene
Chlorpropham
3hlorpyrilos
Chlorpyrifos-melhyl
(Jhlorsulluron
Chlorlhiophos
Total Chromium (1 :6 ratio Cr VI:Cr III)
Chromium III
Chromium VI
"CAL-Modllled PRG" (PEA, 1994)

Cobalt
Coke Oven Emissions
Copper and compounds
Crotonaidehyde
Cumene (isopropylbenzene)
Cyanazine
Cyanides
Barium cyanide
Calcium cyanide
Copper cyanide
Free cyanide
Hydrogen cyanide
Potassium cyanide
Potassium silver cyanide
Silver cyanide
Sodium cyanide
Zinc cyanide

Cyanogen
Cyanogen bromide
Cyanogen chloride
Cyclohexanone
Cyclohexylamine
Cyhalothrin/Karate
Cypermethrin
Cyromazine
Dacthal
Dalapon
Uanilol
ODD
DDE
DOT
Decabromodiphenyl ether
Demeton

RetldenUal Industrial Ambient Air Tap Water
Soil(mgfeg) Soil(mgfcg) (ug'nr̂ 3) (ugfl)

4.8E+02 M 4.8E+02 MI 1.5E+03 nc 2.4E+03 nc
34E+02 MI 3.4E+02 ui 5.2L+04 nc 8.7E+04 nc
3.4E+02 MI 3.4E+02 »i 5.1E+04 no 8.5E+04 ™
3.0E+00 c. 6.5E+00 c. 2.3E+00 <» 4.6E-fOO «

2.4E-01 c." 5.2E-01 «•• 8.4E-02 c." 1.6E-01 c."
1.2E+00 c* 2.7E+00 c. 1.1E+00 « 1.5E+00 c.
8.4E-01 c. 4.3E+00 c. 1.2E-02 c. 1.2E-01 c.
1.1E+00 c. 5.4E+00 c. 1.5E-02 c. 1.5E-01 c.
4.9E+03 nc 2.7E+04 nc 2.9E+02 nc 4.9E+02 nc
8.1E+00 c. 2.3E+01 c. 2.7E-01 c. 4.5E-01 o
1.1E+01 ca 3.2E+01 ca 3.7E-01 c. 6.2E-01 c.
6.3E+01 nc 2.4E+02 nc 1.8E+01 no 3.0E+01 nc
1.7E+02 nc 5.9E+02 nc 1.0E+02 nc 1.7E+02 nc
4.4E+01 ca- 2.2E+02 ca- 6.1E-01 ca- 6.1E+00 ca-
1.6E+02 nc 5.7E+02 nc 7.3E+01 nc 1.2E+02 nc
1.2E+04 nc 1.0E+05 ira« 7.3E+02 nc 7.3E403 nc
1.8E+02 nc 2.6E+03 nc 1.1E+01 nc 1.1E+02 nc
6.1E+02 nc 8.8E+03 nc 3.7E+01 nc 3.6E+02 nc
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc 1.8E+03 nc
4.9E+01 nc 7.0E+02 nc 2.9E+00 nc 2.9E4-01 nc
2.1E+02 ca 4.5E+02 ca 1.6E-04 ca
1.0E+05 ma« 1.0E+05 max 5.5E+04 nc
3.0E+01 ca" 6.4E+01 c. 2.3E-05 c. 1.1E+02 nc
2.0E-01 2E-01
4.7E+03 nc 1.0E+05 m«« 2.2E+03 nc

3.1E-03 ca
2.9E+03 nc 7.6E+04 no 1.4E+03 nc
5.3E-03 c. 1.1E-02 ca 3.5E-03 ca 5.9E-03 ca
1.6E+02 no 5.2E+02 no 4.0E+02 nc 6.6E+02 nc
5.8E-01 c. 2.9E+00 c. 8.0E-03 ca 8.0E-02 c.

6.1E+03 ™ 1.0E+05 m., 3.6E+03 ^
2.4E+03 nc 3.5E+04 nc 1.5E+03 no
3.1E+02 nc 4.4E+03 nc 1.8E+02 nc
1.2E+03 nc 1.8E+04 no 7.3E+02 no
1.1E+01 no 3.5E+01 nc 3.1E+00 no 6.2E+00 nc
3.1E-f03 nc 4.4E+04 no 1.BE+03 nc
1.2E+04 no 1.0E+05 ma, 7.3E+03 nc
6.1E+03 nc 8.8E-f04 nc 3.6E+03 nc
2.4E+03 nc 3.5E404 nc 1.5h+03 no
3.1E+03 nc 4.4E+04 no 1.8E+03 no
1.3E+02 no 4.3E+02 nc 1.5E-f02 no 2.4E+02 no
2.9E+02 no 9.7E+02 no 3.3E+02 nc 5.5E+02 n=
1.6E+02 nc 5.4E402 nc 1.8E+02 nc 3.0E+02 nc
1.0E+05 max 1.0E+05 max 1 .8E+04 no 1-8E+05 no
1.2E+04 no 1.0E+05 max 7.3E+02 nc 7.3E+03 nc
3.1E+02 nc 4.4E+03 no 1.8E+01 no 1.8E+02 nc
6.1E+02 nc 8.8E+03 no 3.7E+01 « 3.6E+02 nc
4.6E+02 no 6.8E+03 no 2.7E+01 nc 2.7E+02 no
6.1E+02 no 8.8E+03 ™ 3.7E+01 no 3.6E+02 no
1.8E+03 nc 2.6E+04 nc 1.1E+02 no 1.1E+03 no
1.5E+03 IK Z.Zfc + 04 nc 9.1E+01 no 9.1E4-02 nc
2.4E+00 ca 1.7E+01 ca 2.8E-02 ca 2.8E-01 ca
1.7E+00 c. I.2E+01 c. 2.0E-02 c. 2.0E-01 c.
1.7E+00 ca- 1.2E+01 ca- 2.0E-02 ca- Z.OE-01 ca-
6.1E+02 no 8.8E+03 ™ 3.7E+01 nc 3.6E+02 nc
2.4E+00 nc 3.5E+01 no 1.5E-01 no 1.5E+00 no

Migration to Ground Water
OAF 20 DAFI
(mg*o) (m»*g)

6E-01 3E-02

4E+00 2E-01

4E+01 2E+00

4E+01 2E+00

-

4E+01 2E+00

2E+01 8E-01
5E+01 3E+00
3E+01 2E+00

tnui
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Key; UIRIS n-NCEA h-HEAST x^WITHORAWN o=OUw EPA DOCUMENTS f»ROOTE EXTRAPOLATION ca-CAHCER PRO nc=NONCANCER PRO saN SOIL SATURATION max-CEILING LIMIT '(where: nc < IQQXca) "(where: nc < IQXca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION QOALS (PROs) SOIL SCREENING LEVELS

V sMn
SFo RIDO SFI HID) O ata. CA3 No.

1/fmoVg d) (mgvVfl d) 1/(n\xV9-d| (mpyVg-d) C tolls
6 IE 02 h 6 iE-02 t o o to 2303-16-4

90E44 h 90E-04 0 010 333415
40E-03 « 4 OEM 1 133-049
IOE42 1 1 OE-02 0 010 106378

84E-02 1 20EO2 i B4E-02 r 20E-O2 1 124-46-1
14E100 h 57E-OS 1 24E-03 h 67EOS 1 96-128

B5E(OI i 57E-05 r 7 7E-01 1 5 7EO5 h 1 106934
10E-01 1 IOE41 f 0 010 84742
30EO2 1 30C-02 r 0 010 1916400

90E-02 1 57£4>2 h 1 9550-1
t.OOE-04 It • DOE-04 C 1 541-731

24F-02 h 3.00E-02 n 22EO2 n 300E4J2 i 1 10«-46-7

45EOI i 45EOI r 0 010 91941
93EIOO 1 93E<00 h 1 784414)

20E-01 1 57E4B h 1 7571-6
1 OE-O1 h 1 4E-01 h 1 75-34-3

9IE42 1 30E-02 n 9 IE-02 1 1 4EO3 n 1 107-062
6 Oh 01 1 90E-03 1 18E-01 1 90E-03 1 1 75354

10EJK h 10EO2 1 1 156592
2 OE-02 1 20EO2 r 1 156605

30E03 i 30E03 I 0 010 120832

60E-03 1 80EO3 1 0 010 94826
1 0E-02 i 1 OE-02 f 0 0.05 94-75-7

68E-02 h 1 1E03 f 68E02 f 1 IE-03 i 1 7887-5

18E01 h 30E04 i 13E-01 h 57EO3 1 1 542-756
30E-03 i 30EO3 < 0 010 61623 8

29EO1 i 50EO4 1 29E-01 r 1 4E-04 i 0 010 62-737
44EOI » 44E-OI 1 0 010 115322

3 OE-02 h 57EOS h 1 77736

16EIOI 1 50E05 1 16EIOI i 50EO5 r 0 010 60571

57E03 > 57F-03 h 0 010 112-345
20E*00 h 20E4OO '0 010 I11-90O

1 1EO2 h ME 02 i 0 010 617845

IJE03 1 60EOI i 12EO3 r 60E-01 r 0 010 103231
60F-OI 1 80E4M 10 010 84682

47E>03 h 47E<03 1 0 0 10 56531

OOE-0? 1 60E02 f 0 010 43222466
20E-02 1 20E-O2 1 0 010 35387-385

1 IttOI i 1 ICtOI 1 1 7537-6

80EO? 1 6 Of -02 10 010 1445756
20E-02 1 20EO2 1 0 010 55290647
20E-04 i 20E-04 r 0 010 60-51-5

14EO2 h 1 4E-02 r 0 0 10 119904
57E-O6 1 57E46 II 1 124403

20CO3 1 20E-03 1 0 010 121697

75EO1 h 75EO1 I 0 0 10 95 68 1
56E-01 h 58EOI 1 0 0 10 21436984

92EIOO h 92E<00 1 0 0 10 119937

26E(00 « 35EtOO » 0 010 57147
37E«01 X 37E*OI n 0 0 10 540-738

1 OE-Ot h 86E-03 10 010 68-12-2

10E03 n 10E03 I 0 010 122-098
20E42 i 2 OE-02 I 0 010 105679

60E-04 i 60E-04 I 0 0 10 576-26-1

10E-03 1 IOE-03 i 0 010 95656
10E<01 h 10E»O1 ( 0 010 131-11-3

10EO1 1 10EO1 1 0 010 120616

Uiallale
3iazinon
Oibenzofuran
1 ,4-Dibromobenzene
Dlbromochloromethane
1 ,2-Dlbromo-3-chloropropane
"CAL-moaiiiea PHU" (PEA, 1994)

1,2-Dibromoethane
Oibulyl phthalate
Uicamba
1 ,2-Dichlorobenzene
1 ,3-Dlchlorobenzene
\ ,4-Dicniorooenzene
3,3-Dlchlorobenzidine
1 ,4-Dichloro-2-bulene
Dichlorodilluoromelhane
1,1-Oichloroelhane
1,2-Dichloroethane(EDC)
1 , 1 -Uichloroemylene
1 ,2-Dichloroelhylene (cis)
1 ,2-Dichloroelhylene (Irans)
2.4-Dichlorophenol
4-(2,4-Dichlorophenoxy)bulyric Acid (2,4-DB)
2,4-Dichlorophenoxyacetlc Acid (2,4-0)
1 ,2-Dichloropropane
1 ,3-Oichloropropene
2,3-D!chloropropanol
Dichlorvos
Dicolol
Dicyclopenladiene
Dieldrin
Diethylene glycol, monobulyl ether
Diethylene glycol, monoelhyl ether
Uielhyllormamide
Oi(2-elhylhexyl)adlpale
Dlelhyl phlhalale
Dielhylstilbestrol
Dilenzoquat (Avenge)
Dillubenzuron
1,1-Uilluoroelhane
Diisopropyl melhylphosphonate
Dimethipin
Dimelhoale
3,3'-Olmethoxybenzldine
Dimethylamine
N-N-Dimelhylanilme
2,4-Dimelhylaniline
2,4-Dimelhylaniline hydrochloride
3,3'-Dimelhylbenzidine
1 , 1 -Dimelhylhydrazine
1 ,2-Dimelhylhydrazine
N,N-Dimethyllormamido
Dimethylphenelhylamine
2,4-Dimethylphenol
2.6-UimelhylpMenol
3,4-Dlmelhylphenol
Dimethyl phthalate
Dimethyl terephthalate

i

-• Migration lo Ground Waler
Rsslctenilal Indutlrial AmblanlAIr Tap Water OAF 20 OAFI
Sorl(moVg) 8oH(.mo*g) (urVrr̂ S) lur>!) (m»*fl| (mglig)

8.0E+00 « 4.0E+01 ct 1. IE-01 ci 1.1E+00 c.
55E+01 nc 7.9E+02 nc 3.3E+00 re 3.3E+01 nc
2.9E+02 nc 5.1E+03 nc 1.5E+01 nc 2.4E+01 nc
6.1E+02 nc 8.8b+03 nc 3.7E+01 nc 3.6E+02 nc
1.1E+00 c. 27E+00 c. 8.0E-02 c. 1 3E-01 u
4.5E-01 c.- 4.0E+00 «•• 2.1E-01 nc 4.8E-02 c."
6.0E-02 9.6E-04 4.7E-03
6.9E-03 c. 4.8E-02 «• 8.7E-03 ca- 7.6E-04 c.
61E+03 nc 8.8E+04 nc 3-7E+02 nc 3.6E+03 nc
1.BE403 no 2.6k404 nc 1.1E+02 nc 1 1E+03 nc

3.7E+02 MI 3.7E+02 M. 2.1E+02 nc 3.7E+02 nc
1.3E+01 nc 5.2E+01 nc 3.3E+00 no 5.SE+00 nc
3.4h+00 c. 8.1t+00 c. 3. IE-01 ca 5.0E-01 c.
1.1E+00 c. 5.5E+00 c. 1.5E-02 « 1.5E-01 c.
7.9E-03 w 1.8E-02 c. 7.2E-04 c. 1.2E-03 «
9.4E+01 no 3.1E+02 no 2.1E+02 nc 3.9E+02 nc
5.9E+02 nc 2.1E+03 nc 5.2E+02 nc 8.1E+02 nc
3.5E-01 «• 7.6E-01 ca- 7.4E-02 «• 1.2E-01 c.-
5.4E-02 c. 1.2E-01 c« 3.8E-02 c» 4.6E-02 M
4.3E+01 nc 1.5E+02 nc 3.7E+01 nc 6.1E+01 nc
63E+01 nc 2.1E+02 nc 7.3E+01 nc 1.2E+02 nc
1.8E+OZ no 2.6E+03 no 1.1E+01 nc 1.1E+02 no
4.9E+02 nc 7.0E+03 nc 2.9E+01 nc 2.9E+02 nc
6.9E+02 nc 1.2E+04 nc 3.7E+01 nc 3.6E+02 nc
3.5E-01 «• 7.7E-01 ««• 9.9E-02 o- 1.6E-01 c.'
8.2E-02 « 1.8E-01 c. 5.2E-02 c. 8. IE-02 ca
1.8E+02 nc 2.6E+03 no 1.1E+01 no 1.1E+02 nc
1.7E+00 ca- 8.5E+00 ca- 2.3E-02 ca' 2.3E-01 ca'
1.1E+00 ca 5.6E+00 ca 1.5E-02 ca 1.5E-01 «
5.4E-01 nc 1.8E+00 nc 2.1E-01 nc 4.2E-01 nc
3.0E-02 ca 1.5E-01 ca 4.2E-04 ca 4.2E-03 ca
3.5E+02 nc 5.0E+03 nc 2.1E+01 nc 2.1E+02 ™
1.0E+05 m« 1.0E+05 man 7.3E+03 nc 7.3E+04 nc
6.7E+02 nc 9.7E+03 no 4.0E+OI no 4.0E+02 nc
4.1E+02 c. 2.1E+03 c. 5.6E+00 ca 5.6E+01 ca
4.9E+04 nc 1.0E+05 max 2.9E+03 nc 2.9E+04 nc
1.0E-04 ca 5.2E-04 ca 1.4E-06 ca 1.4E-05 ca
4.9E+03 no 7.0E+04 nc 2.9E+02 nc 2.9E+03 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc

4.2E+04 nc 6.9E+04 nc
4.9E+03 nc 7.0E+04 nc 2.9E+02 nc 2.9E+03 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
1.2E4-01 nc 1.8E+02 nc 7.3E-01 nc 7.3E+00 no
3.SE+01 ca 1.8E+02 ca 4.8E-01 ca 4.8E+00 ca
6.7E-02 no 2.5E-01 nc 2. IE-02 nc 3.5E-02 nc
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
6.5E-01 c. 3.3E+00 ca 9.0E-03 ca 9.0E-02 ca
8.4E-01 ca 4.3E+00 ca 1.2E-02 ca 1.2E-01 ca
5.3E-02 ca 2.7E-01 ca 7.3E-04 ca 7.3E-03 ca
1.9E-01 ca 9.5E-01 ca 1.9E-03 ca 2.6E-02 ca
1.3E-02 c. 6.7E-02 c. 1.8E-04 c. 1.8E-03 c.
6.1E+03 no 8.8E+04 nc 3.1E+01 nc 3.6E4-03 nc
6.1E+01 no 8.8E+02 no 3.7E+00 nc 3.6E+01 nc
1.2E+03 no 1.8E+04 nc 7.3E+01 no 7.3E+02 no
3.7E+01 nc 5.3E+02 no 2.2E+00 no 2.2E401 no
6.1E+01 nc 8.8E+02 no 3.7E+00 no 3.6E+01 nc
1.0E+05 ma» 1.0E+05 max 3.7E+04 no 3.6E+05 nc
6.1E+03 nc 8.8E+04 nc 3.7E+02 nc 3.6E+03 no

4E-01 2E-02

2E+03 3E+02

2E+01 9E-01

2E+00 IE-01
7E-03 3E-04

2E401 1E+00
2E-02 1E-03
6E-02 3E-03
4E-01 2E-02
7E-01 3E-02
1E+00 5E-02

3E-02 IE-03
4E-03 2E-04

4E-03 2E-04

9E+00 4E-01

(



Key: MRIS ruNCEA h-HEAST »=WITHOHAWN o=Olhet EPA DOCUMENTS r=ROUTE EXTRAPOLATION ca^CANCEH PRG nc=NONCAMCER PRO laUSQIL SATURATION max^CEIUNG LIMIT "(where: nc < IOOX ca) "(where: nc < IQXca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRQs) SOIL SCREENING LEVELS

V skin
SFo RIDo SFi RIDI O ate CAS No

1/(mo/1<g d) (mg/kg-d) 1/(mo/kg-d) (mo/kg-d) C soils
20E-03 i 20E«i r o 010 131895 4,6-Dinilro-o-cyclohexyl phenol
40E«4 h 4oE«4 i o 010 5j8 290 1 ,2-Dlnilrobenzene
IOE-04 I 10C-04 r 0 010 99W-0
40EO4 h 40E-04 c 0 010 100254
20E4M 1 20EO3 f 0 010 51285

68EOI 1 68EO1 I 0 010 25321-146
20E-03 1 20E-03 r 0 010 121-14-2
IOE-03 h 10EO3 c 0 010 606202

1 OE-03 1 1 OE-03 i 0 0 10 88 AS 7

20E-02 h 20E-O2 r 0 010 117-844)
11E02 1 ME -02 c 0 010 12391-1

I5E»OS h I5E.05 h 0 003 1746016

30E-02 1 30E-02 f 0 010 95751-7
25E-02 1 25E02 c 0 010 122394

60EOI 1 77E01 1 0 010 122687
90E-01 n 90!: -03 r 0 010 127639
22E-03 1 22E-03 1 0 010 8500-7

66EtOO h 86E*00 r 0 0 10 1937-37-7
8 IE*OO h 81E<00 c 0 0 10 2602482
93E«X> h 93E<00 c 0 0 10 16071866

40E-05 1 40EO5 f 0 0 10 298044

1 0E-02 1 1 OE-02 CO 0 10 505 29 3
20E-03 1 20E-03 r 0 010 330-54-1
40EO3 1 40EO3 C O 0 1 0 2439103
80EO3 1 60EO3 CO 010 115297
20E-02 1 20E-02 CO 010 145733

30EO4 1 30E-04 C 0 010 72209
99E-03 1 20E43 h 42EO3 1 29EX)4 i 1 106898

57E43 c 57EO3 10 010 106887

25EO2 1 25EO2 C O 0 1 0 759944

50E-03 1 50E-03 c 0 0.10 16672-87-0
SOEO4 1 50EO4 c 0 010 563122

40E-01 h 57E-02 10 010 110805

30EO1 h 30E-01 c 0 010 111-159
90E-01 i 90E-OI c t 141-786

48£«2 h 48EO2 c 1 140885
IOFOI 1 29E-OI i 1 100414

2.9E-01 n 40E-OI n ME-03 c 29E<OO ! 1 75-00-3

30EO1 h 30EOI C O 0 1 0 109784

20E-02 h 20EO2 C O 0 1 0 107153
? OF. 400 1 20EKX) I 0 010 107-21-1

57EO3 c 57EO3 h 0 010 111762

10E.OO h 35EOI h 1 75218

1 IE-01 ci eOHm i 1 IEOI c 60E-05 c 0 010 96457

JOE -01 I 20EOI c 1 60297
90rW h 90EO2 c 1 97632
1 OE-05 1 1 0E-05 CO 010 2104 64 5

30E<00 1 30E«00 c 0 010 84-72-0
80E03 1 8 OE-03 c 0 010 101200 46O
25EO4 c 25E04 c 0 010 22224926

I3E02 1 I3E«2 C O 0 1 0 2164172
(JOE -02 i 0 010 16984468
60E-02 t BOE-02 10 010 59756604

20EO2 i 20EO2 > 0 010 5642591-3

80EO2 i 6 OE-02 CO 0 10 68332 96 5
t OE42 i 1 0E-02 c 0 0 10 69409-94-5

35E03 I IOE-01 I 35EO3 c 1 0E-OI c 0 010 133-07-3

1 9EOI 1 I9EO1 c 0 010 72176O2O

l ,3-Ulnilrobenzene
1 ,4-Dinilrobenzene
2,4-Dinilrophenol
Umilrololuene mixture
2,4-Dinilrololuene (also sco Dinilrotolueno mixture)
2,6-Dinilrololuene (also see Dinitrotoluene mixture)
Dinoseb
di-n-Oclyl phlhalale
1 ,4-Dioxane
Uioxin (2,3,7,8-TCDD)
Dlphenamld
Oiphenylamine
1 ,2-Uiphenylhydrazino
Diphenyl sullone
Diquat
Uirect blacK 38
Direct blue 6
Direct brown 95
Uisulloton
1,4-Dilhiane
Diuron
Uodino
Endosullan
Endolhall
bndnn
Eplchlorohydrin
1,2-Epoxybulane
EPTC (S-Ethyl dipropyllhiocarbamate)
Ethephon (2-chloroelhyl phosphonic acid)
Ethlon
2-Elhoxyelhanol
2-Elhoxyethanol acetate
Ethyl acetate
Ethyl acrylale
Elhylbenzene
Ethyl chloride
blnylene cyanohydrin
Ethylene diamine
Elhylene glycol
Ethylene glycol, monobutyl ether
Elhylene oxide
Elhylene thiourea (ETU)
Ethyl ether
Ethyl melhacrylale
Ethyl p-nilrophenyl phenylphosphorolhioate
Elhylphthalyl ethyl glycolale
Express
Fenamlphos
Fluomeluron
Flouride
Fluoridone
l-lurprimidol
Flutolanll
Fluvalinate
Folpel
Fomesalen

Residential indusblaJ Ambient Air Tap Water
Soil (mo/kg) Soil (mci/Vg) (ug/mVJ) (utfl)

1.2E+02 no 1.8E+03 no 7.3E+00 nc 7.3E+01 nc
2.4E+01 no 3.5E+02 nc 1.5E+00 nc 1.5E+01 nc
6.1E+00 nc 8.8E+01 nc 3.7E-01 nc 3.6E+00 nc
2.4E+01 nc 3.5E+02 nc 1.5E+00 no 1.5E+01
I.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
7.2E-01 ca 3.6E+00 M 9.9E-03 ca 9.9E-02 ca
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
6.1E+01 nc 8.8E+02 nc 3.7E+00 nc 3.6E+01 nc
6.1E+01 no 8.8E+02 nc 3.7E+00 nc 3.6E+01 nc
1.2E+03 nc 1.0E+04 sal 7.3E+01 nc 7.3E+02 nc
4.4E+01 ca 2.2E+02 c. 6.1E-01 ca 6.1E+00 c.
3.9E-06 ca 2.7E-05 ca 4.5E-08 ca 4.5E-07 ca
1.8E+03 nc 2.6E+04 nc 1.1E+02 nc 1.1E+03 nc
1.5E+03 nc 2.2E+04 nc 9.1E+01 no 9.1E+02 nc
6. IE-01 ca 3.1E+00 ca 8.7E-03 ca 8.4E-02 ca
5.5E+02 nc 7.9E+03 nc 3.3E+01 nc 3.3E+02 nc
1.3E+02 nc 1.9E+03 nc 8.0E+00 nc 8.0E+01 nc
5.7E-02 ca 2.9E-01 ca 7.8E-04 ca 7.8E-03 ca
6.0E-02 ca 3.0E-01 ca 8.3E-04 ca 8.3E-03 ca
5.2E-02 c. 2.7E-01 ca 7.2E-04 ca 7.2E-03 c.
2.4E+00 nc 3.5E+01 nc 1.5E-01 nc 1.5E + 00 nc

6.1E+02 nc 8.8E+03 nc 3.7E+01 nc 3.6E+02 nc
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
2.4E-f02 nc 3.5E+03 nc 1.5E+01 nc 1.5E+02 nc
3.7E+02 nc 5.3E+03 nc 2.2E+01 nc 2.2E+02 no
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
1.8E+01 nc 2.6E+02 no 1.1E+00 nc 1.1E+01 nc
7.6E+00 nc 2.6E+01 nc 1.0E+00 nc 2.0E+00 nc
3.5E+02 nc 5.0E+03 nc 2.1E401 nc 2.1E+02 nc
1.5E.+03 nc 2.2E+04 nc 9.1E+01 nc 9.1E+02 nc
3.1E+02 no 4.4E+03 nc 1.8E+01 nc 1.8E+02 nc
3.1E+01 nc 4.4E+02 nc 1.8E+00 nc 1.8E+01 nc
2.4E+04 nc 1.0E+05 ma« 2.1E+02 CK 1.5E+04 no
1.8E+04 nc 1.0E+05 max 1.1E+03 no 1.1E+04 no
1.9E+04 nc 3.7E+04 «t 3.3E+03 no 5.5E+03 no
2. IE-01 ca 4.5E-01 ca 1.4E-01 ca 2.3E-01 ca
2.3E+02 ui 2.3E+02 ».i 1.1E+03 nc 1.3E+03 ~
3.0E+00 ca 6.5E+00 ca 2.3E+00 ca 4.6E+00 ca
1.8E+04 nc 1.0E+05 cm. 1.1E+03 nc 1.1E+04 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E402 nc
1.0E+05 max 1.0E+05 max 7.3E+03 nc 7.3E+04 nc
3.5E+02 nc 5.0E+03 nc 2.1E+01 ex; 2.1E+02 no
1.4E-01 ca 3.6E-01 ca 1.9E-02 ca 2.4E-02 ca
4.4E+00 ca" 2.2E+01 ca" 6.1E-02 ca" 6.1E-01 ca"
1 8t+03 ui 1 Ht+03 sal 7.3E-f02 nc 1.2E+03 nc
1.4E+02 MI 1.4E+02 ui 3.3E+02 no 5.5E+02 no
6.1E-01 nc 8.8E+00 nc 3.7E-02 nc 3.6E-01
1.0E+05 max 1.0E+05 mix 1.1E+04 nc 1.1E+05 nc
4.9E+02 nc 7.0E+03 no 2.9E+01 no 2.9E+02 nc
1.5E+01 nc 2.2E+02 nc 9.1E-01 nc 9.1E+00 no
7.9E+02 nc 1.1E+04 nc 4.7E+01 no 4.7E+02 nc
3.7E+03 nc 5.3E+04 nc 2.2E+03 no
4.9E+03 nc 7.0E+04 nc 2.9E+02 nc 2.9E+03 nc
1.2E+03 nc 1.8h+04 nc 7.3E+01 nc 7.3E+02 nc
3.7E+03 nc 5.3E+04 no 2.2E+02 no 2.2E+03 nc
6.1E+02 no 8.8E+03 nc 3.7E+01 nc 3.6E+02 no
1.4E+02 ca' 7.0E+02 ca 1.9E+00 ca 1.9E+01 ca
2.6E+00 ca 1.3E+01 ca 3.5E-02 c. 3.5E-01 ca

Migration to Ground Water
OAF 20 OAFI
(mgcVg) (moAg)

3E-01 1E-02
8E-04 4E-05
8E-04 4E-05
7E-04 3E-05

1E+04 1E+04

2E+01 9E-01

1E+00 5E-02

1E+01 7E-01

in
UI



5 J SMUCKtn

Key: UIRIS fuNCEA h*HEAST ^WITHDRAWN Q.Qther EPA DOCUMENTS r^ROUTE EXTRAPOLATION ca-CANCEft PRG nc-NONCANCER PRG sai-SOIL SATURATION max=CEIUNG LIMIT '(where: nc<100Xca) "(wtwe: nc<10Xca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS fPRQt) SOIL SCREENING LEVELS

V skin
SFo RIDo 8FI BIDI O ate. CAS No.

i/(mg/kg-d) (mg/kg-d) 1/(mg/kg-d) (mg/kg-d) C soils
20E«3 1 20E43 r 0 010 944-22-9 :OnolOS
T5E-OI 1 46E-02 1 0 010 50404
20EiOO h 20E*00 f 0 010 64-186
30EKX) 1 30E.OO I 0 010 39146246

IOEO3 1 IOE43 1 1 110409

38E400 h 3SE«00 1 0 0 10 67-458
30E-O3 1 1 4E-02 h 0 010 96O1-1

50E>01 h 50E.OI i 0 010 531626

30E42 1 30E42 I 0 0 10 60566454
40E-04 1 40E-04 r 0 010 77182822

40E44 1 29E44 h 0 010 765344

10E41 1 10E-OI r 0 010 1071-63-6
50E45 1 5 OF -05 r 0 010 69606-402

1 3Efl2 i 1 3E42 r 0 0 10 79277 27 3
45E.OO i 50E44 1 46E«OO i 50E-04 r 0 010 76448
91E<40 1 I3E45 1 9 IF. 00 1 1 3E45 r 0 010 102457-3

20E43 1 20E43 r 0 010 8782-1
1 6E400 1 80E-04 1 1 6EtOO 80644 r 0 010 116-74-1
7 BE 42 1 20E-04 h 78E-02 20E-04 to 010 67663

63E<40 1 63E<40 0 004 319646
1 8E«OO 1 t 8E*OO 0 004 31985-7
I3E.OO h 30E44 1 1 3E.OO 30E44 r 0 004 58699

18E400 1 18E«00 0 004 608-731
70E43 i 20E45 h 0 010 7 7 4 7 4

62EI03 1 46EI03 1 0 010 19406743

I4E42 1 10E43 1 1 4E42 1 10F43 r 0 010 6772-1

30E44 1 30E-04 r 0 010 70-30-4
1 1E41 i 30E43 i 1 1E41 I 30E43 1 0 010 121824

29E46 r 29E46 10 010 622464
60E42 h 57E42 1 1 110-54-3
33E42 1 33E42 r 0 010 51235442

30EtOO i 17E«01 1 0 0 10 30241-2

57E43 1 7647414
30E43 1 29E44 1 7783464

40E42 h 40E42 r 0 010 123319

1 3E42 1 1 3E42 r 0 010 35554-444

25E41 i 25E41 ,0 010 81335-377
40E42 1 40E42 r 0 010 38734-19-7
30E41 n 0 7439896
30E41 1 30E-01 f 1 7683-1

95E44 1 20E-01 1 95E44 I 20E41 I 0 010 78591

1 5E42 1 1 SE42 r 0 0 10 33820 534
10E4I 1 1. IE-01 i 0 010 1632548

50E42 i 50E42 f 0 010 62558507

I6E.OI n 18E.01 r 0 0 10 143504
20E43 1 20E43 1 0 010 77501634

PflOs Baiad on EPA Modalt. IEUOK (1994) and TftW (1998) 7439-92-1
10E47 1 0 0 10 7840-2
20E43 1 20E43 ' 0 010 330552

20E-02 * 0 7439932

70E4I 1 20E41 r 0 0 10 83055-996
20E42 1 20E42 r 0 010 121-755

10E41 i IOE4I r 0 010 108316
50E41 i 50E41 i 1 123331
20E05 h 20E45 f 0 010 109773

30E42 h 30E42 t 0 010 801841-7

60E42 o 50E43 i 60E42 I 50E43 .0 010 12427-382
2.4E-02 1 I4E45 i 0 7439985

f

Formaldehyde
:ormlc Acid
:oselyl-al
Furan
:urazolidone
:urfural
Furium
:urmecyclox
Glufosinale-ammonium
Glycidaldehyde
3lyphosate
Haloxylop-melhyl
Harmony
-leptachlor
Heptachlor epoxide
Hexabromobenzene
-lexachlorobenzene
Hexachlorobuladiene
HCH (alpha)
HCH (beta)
HCH (gamma) Lindane
HCH-lechnical
Hexachlorocyclopentadiene
•lexachlorodtbenzo-p-dioxin mixture (HxCOD)
Hexachloroethane
-lexachlorophene
Hexahydro-1,3,5-trinitro-1,3,5-triazine
1 ,6-Hexamelhylene diisocyanale
n-Hexane
Hexazinone
Hydrazine, hydrazine sullate
Hydrogen chloride
Hydrogen sullide
j-Hydroquinone
mazalil
Imazaquin
Iprodione
ron
Isobulanol
Isophorone
sopropalln
sopropyl methyl phosphonic acid
Isoxaben
Kepone
Lactolen
Lead
Lead (tetraethyl)
Linuron
Lithium
Londax
Malalhion
Malelc anhydride
Maleic hydrazide
Malononitrile
Mancozeb
Maneb
Manganese and compounds

i

Residential Industrial Ambient Air Tap Water
8oH(mg*xg) Son (mo/kg) (uc/m*3) (ufl/l)

1.2E+02 nc 1.8E+03 nc 7.3E+00 no 7.3E+01 no
9.2E+03 nc 1. OE+05 no 1.5E-01 ca 5.5E+03 no
1. OE+05 n»» 1. OE+05 n»» 7.3E+03 nc 7.3E+04 ™
1. OE+05 n»« 1. OE+05 max 1.1E+04 nc 1.1E+05 no
2.5E+00 nc B.5E+00 no 3.7E+00 no 6.1E+00 no
1.3E-01 ca 6.5E-01 c. 1.8E-03 c. 1.8E-02 ca
1.8E+02 nc 2.6E+03 no 5.2E+01 no 1.1E+02 nc
9.7E-03 ca 4.9E-02 ca 1.3E-04 ca 1.3E-03 ca
1.6E+01 ca 8.2E+01 ca 2.2E-01 ca 2.2E+00 ca
2.4E+01 nc 3.5E+02 no 1.5E+00 no 1.5E+01 no
2.4E+01 no 3.5E+02 nc 1.0E+00 no 1.5E+01 no
6.1E+03 no 8.8E+04 no 3.7E+02 nc 3.6E+03 ™
3.1E+00 nc 4.4E+01 nc 1.8E-01 no 1.8E+00 no
7.9E+02 no 1.1E+04 no 4.7E+01 no 4.7E+02 no
1. IE-01 c. 5.5E-01 ca 1.5E-03 ca 1.5E-02 ca
5.3E-02 ca- 2.7E-01 ca- 7.4E-04 ca- 7.4E-03 ca-
1.2E+02 nc 1.BE+03 no 7.3E+00 no 7.3E+01 no
3.0E-01 ca 1.5E+00 ca 4.2E-03 ca 4.2E-02 ca
6.2E+00 ca" 3.2E+01 ca-- 8.6E-02 ca" 8.6E-01 ca--
9.0E-02 ca 5.9E-01 ca 1. IE-03 ca 1. IE-02 ca
3.2E-01 c. 2.1E+00 c. 3.7E-03 ca 3.7E-02 c.
4.4E-01 ca- 2.9E+00 ca 5.2E-03 ca 5.2E-02 ca
3.2E-01 ca 2.1E+00 ca 3.8E-03 ca 3.7E-02 ca
4.2E+02 nc 5.9E+03 no 7.3E-02 no 2.6E+02 nc
7.8E-05 ca 4.0E-04 ca 1.5E-06 ca 1. IE-05 ca
3.5E+01 ca" 1.8E+02 ca" 4.BE-01 ca" 4.BE+00 ca"
1.8E+01 nc 2.6E+02 no 1.1E+00 nc 1.1E+01 nc
4.4E+00 ca- 2.2E+01 ca 6.1E-02 ca 6.1E-01 ca
1.7E-01 nc 2.5E+00 nc 1.0E-02 nc 1.0E-01 nc
1.1E+02 sal 1.1E+02 aal 2.1E+02 nc 3.5E+02 nc
2.0E+03 nc 2.9E+04 nc 1.2E+02 no 1.2E+03 no
1.6E-01 ca 8.2E-01 ca 3.9E-04 ca 2.2E-02 ca

2.1E+01 nc
1.0E+00 nc 1.1E+02 no

2.4E+03 nc 3.5E+04 no 1.5E+02 nc 1.5E+03 no
7.9E+02 nc 1.1E+04 nc 4.7E+01 nc 4.7E+02 n=
1.5E+04 nc t. OE+05 ™, 9.1E+02 nc 9.1E+03 nc
2.4E+03 no 3.5E+04 nc 1.5E+02 no 1.5E+03 no
2.3E+04 nc 1. OE+05 ma, 1.1E+04 nc
1.3E+04 no 4.0E+04 >al 1.1E+03 no 1.8E+03 nc
5.1E+02 ca- 2.6E+03 ca- 7.1E+00 ca 7.1E+01 ca
9.2E+02 nc 1.3E+04 ~ 5.5E+01 nc 5.5E+02 no
6.1E+03 no 8.8E+04 no 4.0E+02 nc 3.6E+03 no
3.1E+03 nc 4.4E+04 no 1.8E+02 no 1.8E+03 nc
2.7E-02 ca 1.4E-01 ca 3.7E-04 ca 3.7E-03 ca
1.2E+02 nc 1.8E+03 no 7.3E+00 nc 7.3E+01 no
4.0E+02 nc 1.0E+03 no

6.1E-03 no 8.8E-02 no 3.6E-03 no
1.2E+02 no 1.8E+03 no 7.3E+00 no 7.3E+01 no
1.6E+03 no 4.1E+04 no 7.3E+02 nc
1.2E+04 no 1. OE+05 ™» 7.3E+02 no 7.3E+03 nc
1.2E+03 no 1.8E+04 no 7.3E+01 no 7.3E+02 nc
6.1E+03 nc 8.8E+04 nc 3.7E+02 no 3.6E+03 nc
1.7E+03 nc 2.4E+03 »i 1.8E+03 no 3.0E+03 nc
1.2E+00 nc 1.8E+01 no 7.3E-02 n= 7.3E-01 n=
1.8E+03 nc 2.6E+04 no 1.1E+02 nc 1.1E+03 no

8.1E+00 ca- 4.1E + 01 ca 1. IE-01 ca 1.1E + 00 ca
1.8E+03 nc 3.2E+04 nc 5.1E-02 no 8.8E+02 no

Migration to Qrotirx) Water
DAP 20 one i
(mo/Kg) (mo/kg)

2E+01 1E+00
7E-01 3E-02

2E+00 1E-01
2E+00 IE-01
5E-04 3E-05
3E-03 1E-04
9E-03 5E-04
3E-03 IE-04
4E+02 2E+01

5E-01 2E-02

5E-01 3E-02

(



S J SMUCKEn

Key: I=IRIS n=NCEA h*HEAST ^WITHDRAWN o^Olher EPA DOCUMENTS n-RQUTE EXTRAPOLATION ca=CANCER PRO nc=NONCANCER PRO saUSOIL SATURATION max=CE1LING LIMIT '(where: nc < 100X ca) "<*twe: nc<10Xca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRQtl SOIL SCREENING LEVELS

V skin Migration to Ground Water
SFo RIDo SFI RICH O aba. CASNo Residential Industrial AmblefllAIr Tap Water DAFM OAFI

l/(moAo-d) (moAg-d) 1/(mg/Kg-d) (mg/kg-d) C soils 8o«(mgrt<g) SoH (mo/kg) (ug/m*3) (uflfl) (moyVg) (m»*s)
90E-05 h 90EO5 1 0 010 950107

30EO2 1 30E02 (0 010 24307284

29EO2 n IOE-01 n 29EO2 r 1 OEOI > 0 010 149304

30E04 1 0 7487-947

8 6E«5 1 7439 97 6

10E-04 0 010 22907920

3 OF -05 30EO5 I 0 010 ISO SOS

30E-05 30E05 f 0 010 78488

60E-02 60E-O2 r 0 010 57837-19-1

IOE-04 20E-04 h 1 126987

50EO5 50E05 C O 0 1 0 10265926
SOEOI 50E-01 I 0 010 67561

IOE-O3 10E-03 r 0 010 950-37-8

25EO2 25EO2 I 1 16752-77-5

50E-03 1 50E-03 c 0 010 72435
ICE O3 h 57E-03 10 010 109864

20E-03 h 20E-03 I 0 010 110496

46EO2 h 46EO2 r 0 0 10 99592

1 OE«OO h 1 OEtOO r 1 79-20-9

30E-02 h 30E-02 r t 96-33-3

24EOI h 24E-OI i 0 0 10 95-534

I8EOI h 1SEOI r 0 0 10 636215

lOElOO « lOEtOO I 0 010 79221

50EO4 1 50E-04 > 0 010 94746

IOE02 i 10EO2 r 0 010 94815

10E-03 1 10E-03 r 0 010 9365-2
IOEO3 1 10E03 i 0 010 16484-778

86EOI r B6EOI h 1 108672

25E01 h 25EOI r 0 010 101779
13EO1 h 70E-04 h 13E-OI h 70EO4 r 0 010 101-144

46E42 1 46E-02 r 0 0 10 101-61-1

10EO2 h 10E-02 r 1 7 4 9 5 3

75E-03 i 60E-02 1 1 6EO3 i 66E-01 h 1 7509-2

1 7EO4 i 1 7EO4 i 0 0 10 101 66 8

6 OF -01 1 29EO1 1 1 78933

1 IE (00 h 1 IE tOO r 0 010 60344

60E-02 h 23E« h 1 108101

57E-04 1 57E44 n 0 010 74931

MEtOO 1 20EOI 1 1 80626
33EO2 h 33C-02 i 0 010 99556

25E-04 1 25E-04 r 0 010 299-00-0

50EO2 1 50E02 r 0 010 95487
50E-O2 t 50E-02 r 0 010 108-394

50E43 h 50EO3 f 0 010 106445

20E-02 n 20ETO I 0 010 993135

60E-03 h 1 1EO2 h 1 25013 15 4

7 Of -02 h 70E-02 r 1 98839

86E-01 1 1 1634O4-4
1 SE-OI i t 5F-01 10 0 10 51216 45 2

25E<I2 i 25E02 I 0 010 21087649

1 BE tOO . 20E-04 1 1 SEtOO r 20EO4 r 0 010 2365855
2 OF -03 1 20E-03 r 0 010 2212671

50E-03 h 0 7439987

IOE41 h IOEO1 hO 010 10599903

JOE 43 1 20EO3 1 0 010 300765

IOE-01 1 IOE-01 r 0 010 1529999-7

20E-02 i 0 7440020

Mephosfolan
uleplqual
2-Mercaptobenzothiazole
Mercury and compounds
Mercury (elemental)
vlercury (methyl)
Merphos
ulerphos oxide
Melalaxyl
Methacrylonitrile
vlelhamidophos
ulelhanol
Melhidathion
^ethomyl
rielhoxychlor
2-Melhoxyelhanol
2-Melhoxyethanol acetate
2-Methoxy-5-nitroaniline
Methyl acetate
Methyl acrylate
2-Methylanillne (o-toluldlne)
2-Methylaniline hydrochlorlde
Vlethyl chlorocarbonate
2-Methyl-4-chlorophenoxyacelicacid
4-(2-Melhyt-4-chlorophenoxy) bulyric acid
2-(2 Melhyl 4 chlorophenoxy) propionic acid
2-(2 Melhy)-1.4-chlofOphenony) propionic acid
Metnyicycionexane
4.4'-Methyleneblsbenzeneamlne
4,4'-Methylenebis(2-chloroaniline)
4,4'-Methyleneb!s(N,N'-dimethyl)aniline
Methylene bromide
Vlelhylene chloride
4,4'-Methylene dlphenyl dilsocyanate
Melhyl ethyl ketone
Melhyl hydraztne
Methyl isobutyl ketone
Methyl Mercaptan
Methyl methacrylate
2-Melhyl-5-nitroaniline
Melhyl parathion
2-Melhytphenol
3-Melhylphenol
4-Melhylphenol
Methyl phosphonlc acid
Methyl styrene (mixture)
Methyl styrene (alpha)
Melhyl tertbulyl ether (MTBE)
Melolacior (Dual)
Metribuzin
Mlrex
Molinale
Molybdenum
Monochloramine
Naled
Napropamlde
Nickel (soluble salts)

"CAL-MOOIIleO PHU" (PEA, 1994)

5.5E+00 no 7.9E+01 nc 3.3E-01 nc 3.3E+00 nc
1.8E+03 nc 2.6E+04 nc 1.1E+02 nc 1.1E+03 nc
1.7E+01 c. 8.5E+01 c. 2.3E-01 « 2.3E+00 c.
2.3E401 nc 6.1E+02 nc 1.1E+01 no

3.1E-01 nc
6.1E+00 nc 8.8E+01 nc 3.6E+00 nc
1.8E+00 nc 2.6E+01 nc 1. IE-01 nc .1E+00 nc

I.8E+00 nc 2.6E+01 nc 1.1E-01 nc .1E+00 nc

3.7E+03 nc 5.3E+04 nc 2.2E+02 nc 2.2E+03 nc
2.1E+00 no 8.8E+00 nc 7.3E-01 nc -OE+00 nc
3.1E+00 nc 4.4E+01 nc 1.8E-01 nc .8E+00 nc

3.1E+04 nc 1.0E+05 max 1 .8E+03 nc .8E+04 nc
6.1E+01 nc 8.8E+02 nc 3.7E+00 nc 3.6E4-01 nc
4.4E+01 nc 1.5E+02 nc 9.1E401 nc 1.5E+02 nc
3.1E+02 nc 44E+03 nc 1.8E+01 nc 1.8E+02 nc
6.1E+01 nc 8.8E+02 nc 2.1E+01 nc 3.6E-f01 nc
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
1.1E+01 o 5.4E+01 c> 1.SE-01 c. 1.5E+00 »
2.2E+04 nc 9.6E+04 nc 3.7E+03 nc 6.1E+03 no
7.0E+01 nc 2.3E+02 nc 1.1E+02 nc 1.8E+02 nc

2.0E+00 c. 1.0E+01 c. 2.8E-02 c. 2.8E-01 c.
2.7E+00 ca 1.4E+01 ca 3.7E-02 ca 3.7E-01 c.
6.1E+04 nc 1.0E+05 max 3.7E+03 nc 3.6E+04 nc
3.1E+01 nc 4.4E+02 no 1.8E+00 nc 1.8E+01 nc
6.1E+02 nc 8.8E+03 no 3.7E+01 nc 3.6E+02 nc
6.1E+01 nc 8.8E+02 no 3.7E+00 nc 3.6E+01 nc
6.1E+01 nc 8.8E+02 no 3.7E+00 nc 3.6E+01 nc
2.6E+03 nc 8.8E+03 nc 3.1E+03 no 5.2E+03 no
1.9E+00 ca 9.9E+00 ca 2.7E-02 ca 2.7E-01 ca
3.7E+00 c.- 1.9E+01 ca' 5.2E-02 ca- 5.2E-01 «•
1.1E+01 ca 5.4E + 01 c» 1.5E-01 ca 1.5E+00 ca
6.7E+01 nc 2.4E+02 ™ 3.7E+01 no 6.1E+01 ™
8.9E+00 ca 2.1E+01 ca 4.1E+00 c. 4.3E+00 ca
1.0E+01 no 1.5E+02 nc 6.2E-01 nc 6.2E+00 nc
7.3E+03 nc 2.8E+04 nc 1.0E+03 nc 1.9E+03 nc
4.4E-01 c. 2.2E+00 « 6. IE-03 « 6.1E-02 ca
7.9E+02 nc 2.9E+03 nc 8.3E+01 nc 1.6E+02 nc
3.5E+01 nc 5.0E+02 nc 2.1E+00 nc 2.1E+01 nc
2.2E+03 nc 2.7E+03 «i 7.3E+02 nc 1.4E+03 nc
1.5E+01 ca 7.5E+01 ca 2.0E-01 ca 2.0E+00 ca
1.5E+01 nc 2.2E+02 ~= 9.1E-01 nc 9.1E+00 nc
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc 1.8E+03 nc
3.1E+03 no 4.4E+04 no 1.8E+02 nc 1.8E4-03 nc
3.1E+02 nc 4.4E+03 no 1.8E+01 nc 1.8E+02 nc
1.2E+03 nc 1.8E+04 no 7.3E+01 nc 7.3E+02 nc
1.3E+02 nc 5.6E+02 nc 4.2E+01 no 6.0E+01 nc
6.8E+02 >ai G.8E+02 HI 2.6E+02 no 4.3E+02 nc

3.1E403 nc 2.0E401 nc/ca
9.2E+03 nc 1.0E+05 max 5.5E+02 nc 5 5E+03 nc
1.5E4-03 nc 2.2E+04 nc 9.1E+01 nc 9.1E+02 nc

2.7E-01 c.- 1.4E+00 c. 3.7E-03 ca 3.7E-02 ca
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
3.9E+02 no 1.0E+04 no 1.8E+02 nc
6.1E+03 nc 8.8E+04 no 3.7E+02 no 3.6E+03 no
1.2E+02 no 1.8E+03 nc 7.3E+00 no • 7.3E+01 no
6.1E+03 nc 8.8E+04 nc 3.7E+02 nc 3.6E+03 no
1.6E+03 nc 4.1E+04 nc 7.3E+02 no
1 .5E+02

2E+02 8E+00

2E-02 IE-03

2E+01 8E-01

1E+02 7E+00

L/l
-J
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Key: I=IRIS n=NCEA h=HEAST x=WITHDRAWN QaQthet EPA DOCUMENTS f=ROUTE EXTRAPOLATION ca=CANCER PRO nc=NQNCANCER PRO saUSOIl SATURATION ma«=CEILING LIMIT '(whtna nc<IOOXca) "frrtwn: nc-clOXca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS fPROtl SOIL SCREENING LEVELS

v skin
SFo RIOO SFI RICH 0 abe. GAS No.

1'(moAg-<l) (mg/kg-d) t/(mgftg-d) (mo/kg-d) C soHs
84E«i i o Nickel refinery dust
1 7E.oo i o 12005 722 vlickol subsullide

I5EO3 K 15EO3 I 0 010 1929624

Tap Wll« PUG BlMd on Infant NOAtL (sea iniS) 14797-55 8
1 OEOI X 10102 43 9

Tap WM«r PRO BaMd on InUnl NOAEL (M« IniS) 14797-65-0

S7EO5 r 57EO5 h 0 010 M 74 4
SOE-04 1 57EO4 h 1 98953

70EO2 h 70EO2 f 0 010 67-209
ISElOO h 94E<00 h 0 0 10 59870
1 4E-02 n 1.4E-OJ t 0 0 10 55 63O

IOEOI 1 IOE -01 f 0 010 556887
• OE-0) n «OOE-OJ r 0 010 100027

94EIOO 67E03 1 94EtOO h 57E-03 1 1 79469

54E<00 56E<OO 1 924163

26E<OO 28E<OO 0 010 1118547
15E«O2 I5E102 0 010 55185

5IE»OI 49£<01 0 010 62759

49E«3 term o o 10 86306
70E*OO 70E*00 0 010 621-64-7
22E*Ot 22E401 0 010 10595956

2IE100 21E400 0 010 93055?
IOEO2 h IOE-02 1 1 89OB 1

10E-02 h IOE-02 r 1 99081
IOF02 h IOQ02 r 1 90 MO

40E-02 i 40EO2 r 0 010 27314132

70EO4 1 70E-04 r 0 010 65509199

30E-03 1 30E03 r 0 010 32536 52 O
50EO2 1 50EO2 I 0 010 2691410

20EO3 h 20EO3 CO 010 152-169
50EO2 1 50E02 f 0 010 19044863
50EO3 1 50E-03 c 0 010 19666309

25EO2 1 25E-02 I 0 010 2313522-0

30E-03 1 30E03 ( 0 010 42874033
1 3EO2 1 1 3EO2 10 0 10 76738 62 O

45E03 1 45EO3 f 0 010 4685147

HOE -03 h 60EO3 tO 010 56382
50E-02 h SOE-02 r 0 010 1114-71-2
40E-02 1 40E42 I 0 010 40467421

23E-02 h 23E-02 r 0 0 10 87-64-3
20E-03 1 JOE -03 1 0 010 3253481-8

80EO4 1 60EO4 t 0 010 608935

26E01 h 30EO3 1 26E-OI I 30EO3 I 0 010 62668
12601 1 30E-02 1 I2E01 I 30E-02 I 0 025 67-665

50E-04 t 0 7601-903
50E-02 1 50E«2 i 0 010 52645531
25E-01 1 25E-01 r 0 010 13664634

60E-01 1 60E-OI 10 010 108952

20E-03 n 20E03 r 0 010 92642
60EO3 1 60E-03 I 0 010 108452

I9EOI h 19E01 f 0 010 106503
HOE-05 i 60E-05 I 0 010 62-384

I9E03 h 19E03 I 0 0 10 90437

20EO4 h 20EO4 I 0 0 10 298O2 2

20EO2 1 20EO2 t 0 010 732116
30EO4 h 86E-05 10 010 7603512

29E-03 1 7664362
2 OF -05 1 0 772314-0

Nitrapyrin
titrate
Nitric Oxide
Nitrite
2-Nilroaniline
Nitrobenzene
Nilrolurantoin
vlilrolurazone
Nltroglycerln
Nitroguanidine
4-Nltrophenol
2-Nitropropane
N-Nitrosodi-n-bulylamine
^•Nilrosodlelhanolamine
N-Nilrosodiethylamine
N-Nllrosodimelhylamine
vi-Nilrosodiphenylamine
N-Nilroso di-n-propylamine
N-Nilroso-N-methylethyiamine
N-Nitrosopyrrolldine
m-Nltrotoluene
o-Niiroioiuene
9-Nltrotoluene
^orllurazon
NuStar
Octabromodiphenyl ether
Oclahydro-13S7-lel(anllro-1357- lelrazocine (HMX)
Oclamelhylpyrophosphoramide
Dryzalin
Oxadlazon
Uxamyl
Dxylluorfen
Paclobutrazol
Haraquat
3arathion
Pebulale
Pendimelhalin
Pentabromo-6-chloro cyclohexane
Pentabromodiphenyl ether
Peniachlorobenzene
Pentachloronitrobenzene
Penlachlorophenol
Perchlorale
Permethrin
Phenmedipham
Hhenol
Phenothiazine
m-Phenylenediamlne
p-Phenylenediamine
Phenylmercuric acetate
2-Phenylphenol
Phorale
Phosmel
Phosphlne
Hnosphoric acid
Phosphorus (white)

RmldanM Industrie AmbtenlAIr TapWatar
Soil(moAg) SoHfrng^g) (ugftn*3) (uffl)

8.0E-03 c.
1.1E+04 c. 4.0E-03 u

9.2E+01 nc 1.3E+03 nc 5.5t400 nc 5.5E+01 nc
1 OE+04 nc

78E+03 nc 1.0E+OS m>x 36E+03 nc

1 .OE+03 nc
35E+00 nc 5.0E+01 nc 2.1E-01 nc 2.1E+00 nc
2.0E+01 nc 1.1E+02 nc 2.1E+00 nc 3.4E+00 nc
4.3E403 nc 6.2E+04 nc 2.6E+02 nc 2.6E+03 no
3.2E-01 *• 1 6E+00 c. 7.2E-04 c, 4.5E-02 c.
3.5E+01 ca 1.8E+02 c. 4.8E-01 « 4.8E+00 ca
6.1E+03 nc 8.8E+04 nc 3.7E+02 nc 3.6E+03 nc
4.9E+02 nc 7.0E+03 -« 2.9E+01 nc 2.9E+02 nc

7.2E-04 c. 1.2E-03 ca
2.4E-02 « 6. IE-02 ca 1.2E-03 ca 2.0E-03 ca
1.7E-01 c. 8.8E-01 c. 2.4E-03 c. 2.4E-02 ca
3.2E-03 ca 1.6E-02 ca 4.5E-05 ca 4.5E-04 ca
9.5E-03 ca 4.8E-02 ca 1 4t-04 ca 1.3E-03 ca
9.9E+01 c. 5.0E+02 c. 1.4E+00 c. 1.4E+01 c.
6.9E-02 ca 3.5E-01 ca 9.6E-04 ca 9.6E-03 ca
2.2L-02 ca 1.1E-01 ca 3. IE-04 ca 3.1E-03 ca
2.3E-01 ca 1.2E+00 ca 3. IE-03 ca 3.2E-02 ca
3.7E+02 nc 1.00E+03 »i 3.7E+01 nc 6.1E+01 nc
3.7E-f02 nc 1.00h+03 sal 3.7fc+01 nc 6.1E+01 nc
3.7E*02 nc 1.00E+03 oat 3.7E+01 nc 6.1E401 nc
2.4E+03 nc 3.SE+04 nc 1.5E+02 nc 1.5E+03 nc
4.3E+01 nc 6.2E+02 nc 2.6E+00 nc 2.6E+01 nc
1.8E+02 nc 2.6E+03 nc 1.1E+01 nc 1.1E+02 nc
3.1E+03 nc 4.4E+04 nc 1.6E+02 nc 1.8E+03 nc
1.2E+02 nc 1.6E+03 no 7.3E+00 nc 7.3E+01 nc
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc 1 8E+03 nc
3.1E+02 nc 44E+03 nc 1.8E+01 nc 1.8E+02 nc
1.5t-f03 nc 2.2E+04 nc 9.1fc+01 nc 9.1E402 nc
1.8E+02 nc 2.6Et03 nc 1.1E+01 nc 1.1E+02 nc
7.9E+02 nc 1.1E+04 nc 4.7E+01 nc 4.7E+02 nc
2 7E+02 nc 4. OE+03 nc 1 6t+01 nc 1.6t+02 nc
3.7E+02 nc 5.3E+03 nc 2.2E+01 n= 2.2E+02 nc
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc 1.8E+03 nc
2.4t+03 nc 3 5E+04 nc 1.5h+02 nc 1.5E+03 nc
21E+01 c. 1.1E+02 ca 2.9E-01 ca 2.9E+00 ca
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
4.9E+01 nc 7.0E+02 nc 2.9E+00 nc 2.9E+01 no
1.9E+00 ca- 9.5E+00 ca 2.6E-02 ca 2.6E-01 ca
3.0E+00 ca 1.1E+01 c. 5.6E-02 ca 5.6E-01 ca
3.9E+01 nc 1. OE+03 nc 1.BE+01 nc
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc 1.8E+03 nc
1.5E+04 nc 1.0E+05 max 9.1E+02 nc 9.1E+03 nc
3.7IE+04 nc l.OE+05 max 2.2E+03 nc 2.2E+04 nc
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
3.7E+02 nc 5.3E+03 « 2.2E+01 nc 2.2E+02 nc
1.2E+04 nc l.OE+05 m.x 6.9E+02 nc 6.9E+03 nc
4.9E+00 nc 7.0E+01 nc 2.9E-01 nc 2.9E+00 nc
2.5E+02 ca 1.3E+03 ca 3.5E+00 ca 3.5E+01 ca
1.2E+01 nc 1.8E+02 nc 7.3E-01 nc 7.3E+00 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
1.8E+01 nc 2.6E+02 nc 3. IE-01 nc 1.1E+01 nc

1.0E+OI nc
1.6E+00 nc 4.1E+01 nc 7.3E-01 nc

Mio/atlon to QiDund Waler
OAF 20 OAFI
(mj/ky) (nVVgl

1E-01 7E-03

1E+00 6E-02
5E-05 2E-06

3E-02 IE-03

1E+02 5E+00
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Key: 1-IRIS n=NCEA haHEAST x=WITHPRAWN o^Qlher EPA DOCUMENTS r-ROUTE EXTRAPOLATION ca=CANCER PRO nc-NONCANCER PflG sauSOIL SATURATION max-CEILINQ LIMIT '(where nc<100Xca) "(where: nc<10Xca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRQs) SOIL SCREENING LEVELS

V Skin
SFo RfOo SR RIDI O abe CASNo

V(mgfeg-d) (mg/Vg-d) 1/(mgfrg-d) (mtyVg-d) C soils
ioE<oo h 10E400 r o oio ioo2i« p-Phlhalic acid
?OElOO i 34EO2 h 0 010 85 44 9

70E-02 1 70E-02 I 0 010 19I8O2-I
10E42 1 IOE-02 1 0 010 23505 41 1

89E400 h /OE-06 h 69E<00 1 70EO6 r 0 010

20E.OO 1 20E«00 1 0 0 14 1338383
7.0E-02 70E-05 I 7.0E-02 70E-OS 1 0 014 12674112

20E400 20E*00 0 014 11104282

2.0E«OO 2.0E*00 0 OH 11141-165
2.0EHM 2.0E400 0 014 53469219
20E.OO Z.OE400 0 014 12872296

2.0E«OO 20E-05 1 2-OEtOO 20E-05 r 0 014 11097-691
20E4OO 20E«00 0 014 11096825

013

60E02 1 60EO2 r 1 63329
30EOI 1 30E01 r 1 120127

73E-01 n 31E«1 n 0 0 13 56553
73Cflt n 3 IE-01 n 0 0 13 205-992
73E-02 n 3 IE 02 n 0 0 13 207489

73E«00 1 31E400 n 0 0 13 50328

73E-O3 n 3 IE-03 n 0 0 13 2I6OI-9

73E.OO n 31E«OO n 0 0 13 53703

4 OF -02 ! 40E-02 '0 013 206440

40E-02 i 40E«2 I 1 66737
73EO1 n 3 IE-01 n 0 0 13 193-39-5

20E-02 i 86E-04 1 1 91-20-3

30EO2 1 30EO2 1 1 I29OOO
15E-OI i 90E-03 i 15EO1 r 90E43 r 0 010 67747-095

60E-03 h 60E-03 r 0 010 26399-36-0

1 5E42 1 1SE02 '0 010 1610 1BO
40E03 1 4 OE-03 1 0 010 7267-196

7SE-O2 i 75E-O2 r 0 010 23950585

1 3EO2 i I3E-02 r 0 010 1918167
50EO3 i 50E-03 r 0 0 10 709968

20E-02 1 20E-02 ' 0 010 2312358

20EO3 i 20EO3 r 0 010 107197

20EO2 1 20E-02 r 0 010 139402
20E02 1 20EO2 r 0 010 122429

1 3E«2 1 1 3C-02 1 0 0 10 60207 90 1
10EOI 1 1 IE-01 1 1 98826

IOE-0? n IOE-02 ( 1 103651
20E.OI h 20E«01 r 0 010 57556
70EOI h 70E-OI I 0 010 111-35-3

70EO1 h 57EO1 i 0 010 107-982

24F41 1 96E-03 , I .1F-0? I 86E-03 I 1 75569
25EOI 1 26EO1 ( 0 010 81335775

25EO2 i 25EO2 I 0 010 51630561

1 OE-03 i 1 OE-03 f 0 010 110661
50E44 1 50E44 r 0 010 13593O3 8

12EI01 h 12E>01 r 0 0 10 91225
1 11 -01 1 30E-OJ ! I1EOI r 3 OE-03 ( 0 010 12162-4

30E-OJ P 30E«2 1 0 010 10453666

50E02 h SOE-02 1 0 010 299843

40E-03 1 40E-O3 r 0 010 63794
25EO2 i 25E-02 '0 010 78587«5«

Phlhalic anhydride
^icloram
'irimlphos-methyl
Polybrominated biphenyls
Polychlorinated biphenyls (RGBs)
AroclorlOie
Aroclor izzi
Aroclor1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Polynuclaar aromatic hydrocarbons (PAHs)
Acenaphlhene
Anthracene
Benz|a|anthracene
Benzo[b]fluoranlhene
Benzo[k|lluoranlhene
"CAL-Moaitiea PHU (PtA, 1994)

Benzo(a)pyrene
"CAL-Modllled PRO" (PEA, 1994)

Chrysene
"CAL-Modlfled PRO" (PEA, 1994)

Dibenz[ah)anthracene
Fluoranlhene
Fluorene
lndeno( 1 ,2,3-cdlpyrene
Naphthalene
Pyrene

Prochloraz
Prolluralin
3rometon
3rometryn
Pronamide
fropachlor
Propanil
Propargite
Dropargyl alcohol
aropazine
Propham
Propiconazole
Isopropylbenzene (Cumene)
n-rropylbenzene
Propylene glycol
Propylene glycol, monoothyl ether
Propylene glycol, monomelhyl ether
Propylene oxide
Pursuit
Pydrin
Pyridine
Quinalphos
Quinolme
RDX (Cyclonile)
Resmelhrin
Ronnel
Rotenone
Savey

Residential Industrial AmblenlAlr Tap Water
8o« (m0fcg) SoHfm^g) (ug/nA)) (u»1)

6.1E+04 nc 1.0E+05 m» 3.7E+03 nc 3.6E+04 ~=
1.0E+05 ™< 1.0E+05 n»» 1.2E+02 nc 7.3E+04 nc
4.3E+03 nc 6.2E+04 nc 2.6E+02 nc 2.6E+03 nc
6.1E+02 nc 8.8E+03 nc 3.7E+01 nc 3.6E+02 nc
5.5E-02 ca" 2.8E-01 <*• 7.6E-04 c.- 7.6E-03 c.'
2.2E-01 ca 1.0E+00 c. 3.4E-03 c. 3.4E-02 c.
3.9E+00 nc 2.9E+01 c." 9.6E-02 ca- 9.6E-01 oa-
2.2E-01 ca 1.0E+00 c. 3.4E-03 ca 3.4E-02 ca
2.2E-01 c. 1.0E+00 » 3.4E-03 ca 3.4E-02 ca
2.2E-01 ca 1.0E+00 ca 3.4E-03 ca 3.4E-02 c.
2.2E-01 c. 1.0E+00 ca 3.4E-03 ca 3.4E-02 ca
2.2E-01 c.-- 1.0E+00 ca- 3.4E-03 ca' 3.4E-02 ca-
2.2E-01 ca 1.0E+00 ca 3.4E-03 ca 3.4E-02 ca

3.7E+03 ~ 3.8E+04 nc 2.2E+02 nc 3.7E+02 nc
2.2E+04 nc 1.0E+05 ™« 1.1E+03 nc 1.8E+03 nc
6.2E-01 ca 2.9E+00 ca 2.2E-02 ca 9.2E-02 ca
6.2E-01 ca 2.9E+00 ca 2.2E-02 ca 9.2E-02 ca
6.2E+00 ca 2.9E+01 ca 2.2E-01 ca 9.2E-01 ca
6. IE-01
6.2E-02 ca 2.9E-01 - 2.2E-03 ca 9.2E-03 ca

1.5E-03
6.2E+01 ca 2.9E+02 ca 2.2E+00 ca 9.2E+00 ca
6.1E+00
6.2E-02 ca 2.9E-01 ca 2.2E-03 ca 9.2E-03 ca
2.3E+03 nc 3.0E+04 nc 1.5E+02 nc 1.5E+03 nc
2.6E+03 nc 3.3E+04 nc 1.5E+02 nc 2.4E+02 nc
6.2E-01 ca 2.9E+00 c. 2.2E-02 ca 9.2E-02 ca
5.6E+01 nc 1.9E+02 no 3.1E+00 nc 6.2E+00 nc
2.3E+03 nc 5.4E+04 nc 1.1E+02 nc 1.8E+02 nc
3.2E+00 ca 1.6E+01 ca 4.5E-02 ca 4.5E-01 ca
3.7E+02 nc 5.3E+03 nc 2.2E+01 nc 2.2E+02 nc
9.2E+02 nc 1.3E+04 nc 5.5E+01 nc 5.5E+02 nc
2.4E+02 nc 3.5E+03 nc 1.5E+01 nc 1.5E+02 nc
4.6E+03 nc 6.6E+04 no 2.7E+02 no 2.7E+03 nc
7.9E+02 nc 1.1E+04 nc 4.7E+01 nc 4.7E+02 nc
3.1E+02 nc 4.4E+03 nc 1.8E+01 nc 1.8E+02 nc
1.2E+63 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
7.9E+02 nc 1.1E+04 nc 4.7E+01 nc 4.7E+02 nc
1.6E+02 no 5.2E+02 « 4.0E+02 nc 6.6E+02 nc
1.4E+02 nc 2.4E+02 ui 3.7E+01 nc 6.1E+01 nc
1.0E+05 ma, 1.0E+05 max 7.3E+04 nc 7.3E+05 no
4.3E+04 nc 1.0E+05 ma, 2.6E+03 nc 2.6E+04 nc
4.3E+04 nc 1.0E+05 ma, 2.1E+03 no 2.6E+04 nc
1.9E+00 ca- 9.1E+00 ca- 5.2E-01 ca- 2.2E-01 ca
1.5E+04 nc 1.0E+05 ma, 9.1E+02 nc 9.1E+03 nc
1.5E+03 nc 2.2E+04 nc 9.1E+01 no 9.1E+02 nc
6.1E+01 nc 8.8E+02 nc 3.7E+00 nc 3.6E+01 »>
3.1E+01 nc 4.4E+02 nc 1 8E+00 nc 1.8E+01 nc
4. IE-02 ca 2.1E-01 ca 5.6E-04 ca 5.6E-03 ca
4.4E+00 ca- 2.2E401 ca 6.1E-02 ca 6.1E-01 ca
1.8E+03 nc 2.6E+04 nc 1.1E+02 nc 1.1E+03 no
3.1E+03 no 4.4E+04 nc 1.8E+02 nc 1 .BE+03 nc
2.4E+02 no 3.5Et03 nc 1.5E+01 nc 1.5E+02 nc
1.5E+03 nc 2.2E+04 « 9.1E+01 nc 9.1E+02 nc

Migration lo Ground water
DAP 20 OAF 1
(mg/kg) (myfcgl

6E+02 3E+01
1E+04 6E+02
2E-fOO 8E-02
SE+OO 2E-01
5E+01 2E+00

8E+00 4E-01

2E+02 8E+00

2E+00 8E-02
4E+03 2E+02
6E+02 3E+01
1E+01 7E-01
8E+01 4E+00
4E+03 2E+02
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Key : I=IRIS n=NCEA h=HEAST ^WITHDRAWN Q=Oth6f EPA DOCUMENTS n=ROUTE EXTRAPOLATION ca-=CANCER PRO nc°NQNCANCER PRO Sai=SOlL SATURATION max=CEIUNO LIMIT '(where: nc<100Xca) "(where: lK<1QXca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRQs) SOIL SCREENING LEVELS

v skin
SFo RIDo SFI RID) O abs. CASNo.

l/fmgfcg-d) (mgAg-d) t/fmorkg-d) (mo/Vg-d) G toil!
50E-03 I 0 010 779.1008

50E03 I 0 7762492
50EO3 h 0 010 630-104
9 OE-02 1 90E-02 to 010 74051-802

50EO3 1 0 7440-224

12E-01 h 50E-03 1 12E-01 i 20E-03 (0 010 122-34-9
40EO3 1 40E-03 f 0 010 26628-228

27EO1 h 30E-0? 1 27EO1 > 30E-02 r 0 010 146-16-5
20EOS 1 20E-05 10 010 62-746

10E-03 h 10EO3 r 0 010 13716266

60EOI 1 0 7440246
30E44 1 30E-04 10 010 57-249

20E-01 1 29EOI 1 1 100425

25E-02 i 25E-02 r 0 010 66671690

1 SEiOS h I5E.05 h 0 003 1746O1 6

70E-02 i 70EO2 r 0 010 34014161

20E-02 h 20E-02 r 0 00 3383988

1 3E-02 1 13E42 f 0 00 5902-512

25E-05 h 25E05 I 0 00 13071799

1 0E-O3 1 1 0E-03 r 0 00 886 50 O
30E-04 i 30E-04 r 0 00 95943

26E02 1 30E02 1 26E-02 1 30E02 I 1 830206

20E-01 1 C.OOE-02 n 20E-01 1 6.00E-02 r I 79-34-5

52E02 n 1 OEO2 ! 20E-03 n 1 IE-01 n 1 127-164

30EO2 i 30E-02 r 0 010 5890?

20E<OI h 20E<01 1 0 0 10 5216251

24E02 h 30E-02 1 24E-02 r 30E-02 r 0 010 981-11-5

50E-04 1 50EO4 f 0 010 3669245
7.CE-0) n 3. IE-01 n 8.8E-01 n 86EO2 n 0 010 109999

70E4I5 » 0 131432-5

90E-05 1 0 58386-8
60E-05 1 0 6533739

Sot-OS 1 0 7791-124

90E05 1 0 10102451

90E-05 I 0 12039 52 O

60E-05 1 0 7446166

1 OE-02 1 1 OE 02 r 0 0 10 26249 77 6

IOEOI n IOEO1 r 0 010 N/A
30E<I4 h 30E04 r 0 010 39196164
80E-02 1 60EO2 r 0 010 23684-056

50E-03 1 50E-03 r 0 010 137-26-6

60E-01 h 0

20E-OI i 1 1EOI h 1 108663

32E*OO h 32E«00 r 0 0 10 95-60-7

60E-OI h 60E-01 r 0 010 95-70-5

20E-OI h JOE 01 r 0 010 623405
2E-01 1 2E-01 r 0 0 10 108 49O

1 IE.OO i 1 1EIOO 1 0 010 8001-352

75E03 1 75EO3 to 010 88*41-258
1 3E 02 1 1 3E-02 1 0 0 10 2303 17 5

1 OE-02 1 1 OE-02 10 010 62097505

506*3 1 50E43 1 0 010 615543
3OE44 1 0 0 10 58-35-9

34EW h 34E02 f 0 0 10 634935

29E42 h 29E02 1 0 0 10 33883502
10E42 1 57E-02 h 1 12062-1

35EO2 ti 29E-01 n 1 71556

Selenious Acid
Selenium
Selenourea
Selhoxydim
Silver and compounds
Simazine
Sodium azide
Sodium diethyldithiocarbamate
Sodium fluoroacelale
Sodium melavanadale
Strontium, stable
Strychnine
Slyrene
Syslhane
2,3,7,8-TCDD (dioxin)
Tebulhiuron
Temephos
Terbacil
Terbulos
Terbutryn
1 ,2,4,5-Telrachlorobenzene
1,1,1,2-1 etrachloroelriane
1 ,1 ,2,2-Tetrachloroelhane
Tetrachloroelhylene (PCE)

"UAL-MOOIIled PRu" (PEA, 1994)
2,3,4,6-Tetrachlorophenol
p,a,a,a-Telrachlorotoluene
Telrachlorovinphos
Tetraethyldithiopyrophosphate
Tetrahydroluran
Thallic oxide
Thallium acetate
Thallium carbonate
Thallium chloride
Thallium nitrate
Thallium selenlle
Thallium sullate
Thlobencarb
Thiocyanate
Thiolanox
Thiophanate-methyl
Thiram
Tin (inorganic, soo Iributyitin oxido lor organic tin)
Toluene
Toluene-2,4-diamine
Toluene-2, 5-diamine
Toluene-2,6-diamine
o-Toluidine
Toxaphene
Tralomelhrin
Triallale
Triasulluron
1 ,2,4-Tribromobenzene
Tribulyllin oxide (TBTO)
2,4,6-1 ricnioroamline
2,4,6-Trichloroaniline hydrochloride
1 ,2,4-Trichlorobenzene
1,1,1 -Trichloroethane

ResldenUal IndmWal AmblantAIr Tap Water
So»(ri«*g) SodlnyVg) (uoAiv )̂ (u*l)

3.1E402 nc 4.4E+03 nc 1.8E4-02 no
3.9E+02 nc 1.0E+04 nc 1.8E+02 nc
3.1E+02 nc 4.4E+03 nc 1.8E+02 nc
5.5E+03 no 7.9E+04 no 3.3E+02 no 3.3E+03 no
3.9E402 nc 1.0E+04 no 1.8E+02 ™
4.1E+00 c.- 2.1E+01 c. 5.6E-02 c. 5.6E-01 c.
2.4E+6Z nc 3.5E+03 nc 1.5E+01 nc 1.5E+02 nc
1.8E+00 c. 9.1E+00 c. 2.5E-02 c. 2.5E-01 «
1.2E+00 no 1.8E+01 nc 7.3E-02 no 7.3E-01 no
6.1E+01 nc B.Bb-fOZ nc 3.7E+00 nc 3.6E+01 no
4.7E+04 nc 1.0E+05 rrax 2.2E+04 no
1.8E+0) nc 2.6E+02 nc 1.1E+00 no 1.1E+01 nc

1.7E+03 »i 1.7E-f03 «ai 1.1E+03 no 1.6E+03 nc
1.5E+03 no 2.2E+04 no 9.1E+01 no 9.1E+02 no
3.9E-06 o 2.7E-OS <* 4.5E-08 u 4.5E-07 c.
4.3E+03 no 6.2E+04 no 2.6E+02 nc 2.6E+03 no
1.2E+03 no 1.8E+04 nc 7.3E+01 nc 7.3E+02 ™
7.9E+02 no 1.1E+04 no 4.7E+01 no 4.7E+02 no
1.5E+60 nc Z.ZE-fOI nc 9.1E-02 no 9.1E-OT no
6.1E+01 nc 8.8E+02 nc 3.7E+00 no 3.6E+01 nc
1.8E+01 nc 2.6E+02 nc 1.1E+00 no 1.1E+01 nc
3.0E+00 c« 7.0E+00 ca 2.6E-01 c« 4.3E-01 ct
3.8E-01 o 9.0E-01 a 3.3E-02 « 5.5E-02 o
5.7E+00 c.- 1.9E+01 c.- 3.3E+00 c. 1.1E+00 «

3.2E-01
1.8E+03 no 2.6E+04 no 1.1E+02 no 1.1E+03 no
2.4E-02 c. 1.2E-01 c. 3.4E-04 c. 3.4E-03 c.
2.0E401 c«- 1.0E+02 c. 2.8E-01 CM 2.8E+00 o«
3 IE + 01 no 4.4E+02 no 1.6E+00 nc 1.8E+01 nc
6.4E+01 c. 3.2E+02 c. 9.9E-01 c. 8.8E+00 c.
5.5E+00 no 1.4E+02 no 2.6E+00 no
7.0E+00 no 1.8E+02 no 3.3E+00 no
6.3E+00 no 1.6E+02 nc 2.9E+00 no
6.3E+00 nc 1.6E+02 nc 2.9E+00 nc
7.0E+00 no 1.8E+02 nc 3.3E+00 nc
7.0E400 nc 1.8E+02 no 3.3E+00 nc
6.3E+00 no 1.6E+02 no 2 9E+00 no
6.1E+02 no 8.8E+03 nc 3.7E+01 no 3.6E+02 no
6.1E+03 no 1.0E+05 m« 37E+02 nc 3.6E+03 no
1.8E+01 nc 2.6E+02 no 1.1E+00 nc 1.1E+01 no
4.9E+03 no 7.0E+04 no 2.9E+02 no 2.9E+03 no
31E+02 no 4.4E+03 nc 1.8E+01 no 1.8E+02 no
4.7E+04 nc 1 Ob+05 ™, 2 2E+04 no
5.2E+02 »i 5.2E+02 »i 4.0E+02 « 7.2E+02 nc
1.5E-01 c. 7.7E-01 c. 2.1E-03 o. 2.1E-02 c.
3.7E+04 nc 1.0E+05 m»x 2.2E+03 no 2.2E+04 nc
1.2E+04 no 1.0E+05 m,« 7.3E+02 no 7.3E+03 nc
2.6E+00 c. 1.3E+01 c. 3.5E-02 « 3.5E-01 c.
4.4E-01 ca 2.2E+00 M 6.0E-03 o 6. IE-02 ca
4.6E+02 no 6.6E+03 no 2.7E+01 no 2.7E+02 no
7.9E+02 no 1.1E+04 no 4.7E+01 no 4.7E+02 no
6.1E402 nc 8.8E-f03 no 3.7E+01 no 3.6E+02 nc
3.1E+02 no 4.4E+03 nc 1.8E+01 no I.8E+02 nc

1.8E+01 no 2.6E+02 no 1.1E+01 nc
1.4E+01 o« 7.3E+01 c. 2.0E-01 c. 2.0E+00 oa
1.7E+01 ca 8.5E+01 ca 2.3E-01 ca 2.3E+00 ca
6.5E+02 nc 3.00E+03 ui 2.1E+02 no 1.9E+02 no
7.7E+02 no 1.4E403 ui 1.0E+03 no 7.9E+02 no

Mlgrauon to around Water
OAF 20 OAF1
(moAol (moAal

5E+00 3E-01

3E+01 2E+00

4E+00 2E-01

3E-03 2E-04
6E-02 3E-03

7E-01 4E-01
7E-01 4E-01
7E-01 4E-01
7E-01 4E-01
7E-01 4E-01
7E-01 4E-01

1E+01 6E-01

3E+01 2E400

5E+00 3E-01
2E+00 IE-01

eno



s j SMUCKEO

Key: UIRIS n=NCEA h-HEAST x=WITHDRAWN o=O.hflf EPA DOCUMENTS r=ROUTE EXTRAPOLATION ca»CANCER PRG nc=NONCANCER PRO satsSQIL SATURATION maiuCE.LING LIMIT '(whara: nc < IQOXca) "(where nc < IPX ca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVELS

V skin
SFo RIDo SFI RIDi 0 abs. GAS No.

1/{mg/Vg-d) (mgAfl-d) 1/(mg/Vg-d) (mg/kg-d) C Boils
57E02 1 40E-03 1 56E-02 1 40EO3 r 1 79OO 5 1 ,1 ,2-TriCtllOrOelhane
i iE-02 n eoE-03 x eoEos n 60E«3 i i 79«i e Trichloroelhyleno (TCE)

30E-01 1 20E01 h 1 75694
1 OE-O1 1 IOEOI f 0 0 10 95954

1 IE-02 1 1 IE-02 1 0 0 10 88O6 2

1 OEO2 1 1 Of -02 i 0 0 10 93 76 5

80EO3 1 60E-03 , 0 010 93721
SOE-03 1 50E-03 , 1 698 77 8

70E*00 h 60EX>3 i 70E«00 I 5OE-03 r 1 96184
50E-03 h 50E-03 r 1 90195
30E401 1 66E<00 h 1 76131

30E-03 1 30EO3 1 0 010 58I38O82

206-03 i JOE 03 1 1 121448
7 7E-03 i 75E03 1 77E-03 r 7 SE-03 r 0 010 1582-098

SOE-02 n 1 7E03 n 1 95638

50E-02 n 1 7E-03 n 1 10867-8

37E<J2 h 37E<2 1 0 0 10 512561

30E02 \ 30EO2 .0 010 99354

1 OE-02 h 1 OE-02 r 0 0 10 479-45 8
3C-02 1 50E-04 1 3EO2 1 50EO4 1 0 010 118967

70EO3 h 0 7440622
90EO3 1 0 131462-1
20EO2 h 0 13701-707

1 OE-03 1 1 OE-03 r 0 0 10 1929 77-7

2 5602 i 25E02 r 0 010 50471448
1 OEtOO h 5 'E-02 i 1 I08C5 4

1 IE01 r B6EO4 I 1 IE-01 h B6EO4 ! 1 593602

I9F.OO h 30E-OI h 1 75O1 4
30EO4 1 30E04 r 0 010 81812

20EIOO 1 20E«1 Hi 010 1330207

30EO1 1 0 7440666
30E-04 1 0 1314-84-7

50E-02 1 50E02 r 0 010 121?? 67 7

1 richlorolluoromethane
2,4,5-Trichlorophenol
2.4,6-Trichlorophenol
2,4, 5-Trichlorophenoxyacelic Acid
2-(2,4,5-Trichlorophenoxy) proplonic acid
1,1,2-Trichloropropane
1 ,2,3-Trichloropropane
1 ,2,3-Trichloropropene
1 , 1 ,2-Trichloro- 1 ,2,2-lrilluoroethane
1 ridiphane
Trielhylamine
Trilluralin
i ,2,4-Trimelhylbenzene
1 ,3,5-Trimelhylbenzene
Trimelhyl phosphate
1 ,3,5-Tnmtrobenzene
Trinilrophenylmelhylnilramine
2,4,6-Trinilrololuene
Vanadium
Vanadium penloxide
Vanadium sullate
Vernam
Vinclozolin
Vinyl acetate
Vinyl bromide (bromoethene)
Vinyl chloride
Warfarin
xylenes
Zinc
Zinc phosphide
Zineb

Residential Industrial Ambient Air Tap Water
Soil(mg/kg) SdlpnoAg) (ugTrt̂ S) (up/1)

8.4E-01 ca' 1.9E+00 ca- 1.2E-01 ca 2.0E-01 c.
2.8E+00 oa- 6.1E+00 «• 1.1E+00 ca- 1.6E+00 «•
3.9fc+02 nc 2.00E+03 sal 7.3E+02 nc 1.3E+03 nc
6.1E+03 nc 8.8E+04 nc 3.7E+02 nc 3.6E+03 nc
4.4E+01 ca 2.2E+02 ca 6.2E-01 ca 6.1E+00 ca
6.1fc+02 no B.8E+03 nc 3.7E+01 nc 3.6E+02 nc
4.9E+02 nc 7.0E+03 nc 2.9E+01 nc 2.9E+02 nc
1.5E+01 nc 5.1E+01 nc 1.8E+01 nc 3.0E+01 nc
1.4E-03 ca 3. IE-03 ca 9.6E-04 ca 1.6E-03 ca
1.2E+01 nc 3.9E+01 nc 1.8E401 nc 3.0E+01 no
5-6E+03 sai 5.6E+03 sal 3.1E+04 nc 5.9E+04 nc
1.8E+02 nc 2.6E+03 nc 1.1E+01 nc 1.1E+02 no
2.3E40) nc 8.8E + 01 nc 7.3E+00 nc 1.2E+01 nc
6.3E+01 c." 3.2E+02 ca- 8.7E-01 ca- 8.7E+00 ca-
5.7E+00 «ai 5.7E+00 sai 6.2E+00 nc 1.2E+01 nc
2.1E+01 nc 7.0E+01 nc 6.2E+00 nc 1.2E+01 no
1.3E+01 ca 6.7E+01 ca 1.8E-01 ca 1.8E+00 c.
1.8E+03 nc 2.6E+04 nc 1.1E+02 nc 1.1E+03 nc
6.1E+02 nc 8.8E+03 no 3.7E+01 nc 3.6E+02 nc
1.6E+01 ca- 8.2E+01 c." 2.2E-01 c." 2.2E+00 <*••
5.5E+02 nc 1.4E+04 nc 2.6E+02 nc
7.0E+02 ™ 1.8E+04 nc 3.3E+02 nc
1.6E+03 nc 4.1E+04 no 7.3E+02 nc
6.1E+01 nc 8.8E+02 nc 3.7E+00 no 3.6E+01 nc
1.5E+03 nc 2.2E+04 nc 9.1E+01 nc 9.1E+02 nc
4.3E+02 nc 1.4E+03 nc 2.1E+02 nc 4.1E+02 nc
1.9E-01 ca- 4.2E-01 ca- 6. IE-02 ca- 1.0E-01 ca-
2.2E-02 ca 4.9E-02 ca 2.2E-02 c. 2.0E-02 c.
1.8E+OI nc 2.6E+02 nc 1.1E+00 nc 1.1E+01 nc

2.1t+02 Bal 2.1E+02 >al 7.3E402 nc 1.4E+03 nc
2.3E+04 nc 1.0E+05 max 1.1E+04 nc
2.3E+01 nc 6.1E+02 nc 1.1E+01 nc
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc 1.8E+03 nc

Migrallon to Ground Water
OAF 20 DAf 1
(mcAg) (me/kg)

2E-02 9E-04
6E-02 3E-03

3E+02 1E+01
2E-01 8E-03

6E+03 3E+02
6E+03 - 3E+02
6E+03 3E+02

2E+02 8E+00

1E-02 7E-04

2E+02 1E+01
1E+04 6E+02
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ERA Region III RBC Table 10/5/2000 1

So«c*l ffllSH-HEASl A'MCASTAMmlta w- Wlt4**n(nmHU3«HEASI

( •EPANCCApRtitilanMvMM O-MM(

Chemical
ACETALDEHYDE
AC6TOCHLOR
ACETONE
ACETONITRIL6
ACETOPHENONE
ACROt-EIN
ACRYLAMIDE
ACRYLONITRILE
ALACHLOR
ALAR
ALOICARB
AlOICARB SULFONE
AtORIN

ALUMINUM
AMINOOINITROTOLUENES

4-AMINOPYRIDINE
AMMONIA

ANILINE
ANTIMONY
ANTIMONY PENTOXIDE
ANTIMONY TETROXIDE
ANTIMONY TRIOXIDE

ARSENIC
ARSINE

ASSURE
ATRAZINE

AZOBENZENE
BARIUM

BAYGON
BAYTHROID
BENTAZON
BENZALOEHYOE

BENZENE
BENZENETHIOL
BENZIOINE
BENZOIC ACID
BENZYL ALCOHOL
BENZYL CHLORIDE

BERYLLIUM
BIPHENYl
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(CHLOROMETHYl)ETHER
BIS(2-ETHYLHEXYL|PHTHALATE
HORON

CAS

7507(
3425682'

67641
75051
98661

107021
79061

10713
1597260!
159664!
11606:

164666'
30900!

742990!

50424!
7664417

6253:
7440361
131460!
13326K
130964.

7440361
776442

76578141
1912241

10333:
744039:

11426
6835937!
25057891

10052!
7143;

10898!
9267!
65851

100516
10044

744041
92524

11144
10860
54288
11781

744042

RIDo CSFo R'OI CSFI
lug/kgM 1/mg/VgM mg/kg/d Ifmgftigfd VOC

257E-003I 77E-003I y
2E-002 1

1 OOE-001 1 y
17E-002I y

1 0OE-001 1 5.70E-006W y
2 006-002 H 5.70E-006 1 y
2 OOE-004 1 450E-OOOI 450E*OOOI
1 OOE 00311 540E-001I 5 70E-004 1 240E-001I y
1. OOE-002 1 8 OOE-002 H
1 506-001 1
100E-003I
100E-003I
300E-005I 1 70E>001 I 1 70E'001 1
lOOE'OOOE 1 OOE 003 E
6 006-005 £
2 OOE-005 H

2 86E-002 1 y
7.00E-003E 570E-003I 2 90E-004 1
4.00E-004 1
5 OOE-004 H
4 OOE-004 H
4 OOE 004 H 5 70E 005 1
3 OOE 0041 ISOE'OOOI 1 SIE'OOI 1

1.40E005I y
9 OOE 0031
3 50E-002 1 2 20E-001 H

1 10E001 1 1. IDE 0011
7 OOE-002 1 140E-004A
4 OOE -003 1
2 50E-002 1
300E 002 1
1 OOE 001 1
3 OOE 003 E 55E-002I 1.70E-003E 2 90E-002 1 y
100E-005H y
3 OOE 0031 230E-002I 2 30E»002 1

4 OOE 40001
300E-001 H

0 17 1 y
2 OOE 0031 57E-006I 640E'OOOI
5 OOE 002 1 y

MOE'OOOI 1.10E<OOOI y
4 OOE-002 1 7 OOE-002 H 350E-002H y

220E-002I 220E-002I y
2 OOE 0021 140E-002I t 40E-002 E
9 OOE 0021 570E003M

• lib C>Cwc*K9*nfc«H«cJI N*Nonc«r(*nog*nlc •!'•«* !• RBC II HI do 1 <RBC-C

Risk-based concentrations
Tap
water
ugfl

16E«OOOC
7.3E«002N
6.16*002 N
12E<002N
4.2E-002 N
4.2E-002 N
1.5E-002C
3 7E-002 C
8.4E-001 C
5.56*003 N
3 7E«001 N
3 7E«001 N
39E-003C

3 7E-004 N
22E-OOON

7.3E-001 N
21E<002N
12E>001C
15E«001N
16E*001N
1 SE'001 N
1 5E«001 N
4 5E-002 C
1.0E-001N

33E-002N
3 OE-001 C
6 IE 001 C
2.6E*003N
1 SE<002N
9.IE»002N
ME. 003 N
37E«003N
3 2E-001 C
6. IE-002 N
2.9E-004 C
1 SE'OOSN
1 IE>004N
6 2E-002 C
7 3E«001 N
30E>002N
9.6E-003 C
2 6E-001 C
48E-005C

48E<OOOC
33E>003N

Amblenl
air
ug/m3

8 IE-001 C
7 3E>001 N
3.7E<002 N
6 2E«001 N
2. IE 002 N
2 IE-002 N
1.4E-003C
2 6E-002 C
76E-002C
5 5E.002 N
37E<OOON
3.7E<OOON
3.7E-004 C

37E.OOON
22E001N
7.3E-002 N
1.0E<002N
1 IE'000 N
1 5E<OOON
16EIOOON
I.SE'OOON
2 IE-001 N
41E-004C
5.1E-002N
3 3E-001 N
2 8E-002 C
S.7E-002 C
5 IE 001 N
15E«001N
9 IE'001 N
1 IE'002 N
3.7E«002N
2.2E-001 C
3 7E-002 N
27E-005C
15E'004N
ME '003 N
3 7E-002 C
7 5E-004 C
1,8E«002N
57E-003C
1.6E-001C
2 BE-005 C
4 5E-001 C
2 IE'001 N

Fish
m9*9

27E>001 N
1 4E.002 N

1.4E-002 N
27E<001 N
7 OE 004 C
5 BE 003 C
3 9E-002 C
20E-002 N
14E>000 N
1 4E'000 N
1.9E-004 C

1.4E.003 N
8 IE 002 N
2 7E 002 N

5 5E-001 C
5 4E 001 N
68E-001 N
54E-001 N
54E-001 N
2 IE-003 C

1 2E-001 N
1 4E-002 C
2.9E-002 C
95E'OOl N
54E-000 N
34E-OOI N
4 IE'001 N
1 4E>002 N
5 76-002 C
1 4E-002 N
1 4E-005 C

5 4E-003 N
4 IE'002 N
1 9E-002 C

27E'OOON
68E-001 N
2 9E-003 C
4 5E-002 C
1 4E 005 C
23E-001 C
1 2E'002 N

Soil
Induslilal
mgrVg

4 IE'004 N
2 OE'005 N

2 OE-005 N
4 IE'004 N
1.3E<000 C
1 1E«001 C
7 2E»001 C
3 IE'005 N
2 OE'003 N
2 OE'003 N
3.4E-001 C

2 OE'006 N
1 2E«002 N
4.1E<001 N

1 OE'003 C
8 2E-002 N
1 OE'003 N
8 2E«002 N
82E-002 N
3 BE '000 C

1 8E'004 N
2 6E'001 C
5 2E-001 C
1 4E.OOS N
8 2E-003 N
5 IE'004 N
6 IE'004 N
20E-005 N
1 OE'002 C
2 OE'001 N
2 SE 002 C
8 2E'006 N
8 IE'005 N
34E-OOI C
4. IE'003 N
1 OE'005 N
52E-OOOC
8 2E'001 C
2 6E-002 C

4 1E>002 C
1 8E>005 N

Residential
mglfcg

1 6E'003 N
7.8E'003 N

7.6E-003 N
1 6E*003 N
1.4E-001 C

12E'OOOC
8 OE'OOO C
1 2E'004 N
7 86-001 N
7 86*001 N
3.8E-002 C
7 BE '004 N
4 7E'000 N
1 6E-000 N

ME'002 C I
3 IE'001 N
39E>001 N
3 IE'001 N
3 1E'001 N
4 3E-001 C

7 OE'002 N
2 SE'OOO C
586*000 C
5SE<003 N
3 IE'002 N
2 OE'003 N
2 3E*003 N
7.6E*003 N
1.26*001 C
7 8E-001 N
2 8E-003 C
3 IE'005 N
2.3E*004 N
3 86*000 C
1.6E*002 N
39E-003 N
56E-001 C

9 IE'000 C
2 9E-003 C

4 6E.OOI C
7 OE'003 N

Region III SSLs
Soil, for erouodwaler migration
DAF 1
me/kg

38E-004

12E-001
29E-002
1. IE-005
1.06-005
376-006
746-008
35E-004

10E-002
7SE-003
3 BE 004

686-003
666-001

13E-003

4.46-004
1.66-003

1 16*002

90E-005

DAF 20
mg*g

7.7E-003C

25E.OOON
5 86-001 N
2.2E-004 N
2.06-004 N
7.46-005 C
1 56-004 C
7.0E-003C

2 IE 001 H
1.5E-001N
7.76-003 C

1. 46-001 C
1 36*001 N

26E-002C

8 8E-003 C
3.66-002 C
2.16*003 N

1 66-003 C

4.46*000
19E-005

56E*001
4 BE '000
22E-006
6.46-005
976-009
146 '002

6.86*001 N
37E-004C
12E*003N
9 66*001 N
44E-005C
1.76-003 C
19E-007C

2 96*003 C



ERA Region III RBC Table 10/5/2000 2

S<wrc«t liMIS H-HCAST A-HCAST AJUfnlta W> Wlh**«nf>emWSwKEASf

C • EPA NCtApoltebnltv*!* O -ctMf

Ctiamlcal
BROMOOICHLOROMETHANE
BROMOETHENE
"BROMOFORM
BROMOMETHANE
BROMOPHOS
1,3 BUTADIENE
1-BUTANOL
BUTYIBENZYLPHTHAIATE
BUTYtATE
N-BUTYLBENZENE
SEC-BUTYLBENZENE
TERT-BUTYIBENZENE
CADMIUM-WATER
CADMIUMFOOD
CAPROLACTAM
CARBARYL
CARBON DISUlflDE
CARBON TETRACHLORIDE
CARBOSULFAN
CHLORAL HYDRATE
CHLORANIL
CHLORDANE
CHLORINE
CHLORINE DIOXIDE
CHLOROACETIC ACID
4.CHLOROANILINE
CHLOROBENZENE
CHLOROBENZILATE
P-CHLOROBENZOIC ACID
2 CHLORO 1.3 BUTADIENE
1 CHLOROBUTANE
1 CHLORO- 1. 1 DIFLUOROE THANE
CHLORODIFLUOROME THANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
4 CHLORO-2-METHYLANILINE
BETA-CHLORONAPHTHAIENE
O-CHLORONITROBENZENE
P CHLORONITROBENZENE
2 CHLOROPHENOL

2-CHLOROPROPANE
&CHLOROTOLUENE
CHLORPYRIFOS
CHLORPYRIFOS-METHYL

CAS
7527"

59380:
75251
7483!

210496:
106991
7136:
65667

200641!
104511
135961
96061

7440431
744043!

105602
61252
7515(
5623!

55265141
302171
11675:
57748

776250!
1 004904

791 Id
106478
10690
510151

74 It
12699
10969
7566
7545J
7500
8766
7467
9569
9158
6873

10000
9557
7529
9549

292168
559813

RIDo CSFo
mgAgfd 1/mj/kg/

RIDI CSFI
a mg/kg/d 1/mgftg/d VOC

2 OOE-002 1 6 20E-002 1 y
86E-004I 1.10E-OOIH y

2 OOE-002 1 7.90E-003 1 3 90E-003 1
I.40E-003I
S.OOE-003 H

140E-003I y

1.80E-OOOH y
1 OOE-001 1
2 OOE-001 1
5 OOE 002 1
4 OOE-002 E
4 OOE-002 E
4 OOE 002 E
5 OOE-004 1
1 OOE 0031
5.006-001 1

y
y
y

57E-OOSE 630E*OOOI
57E-005E 630E.OOOI

1 OOE-001 1
1 OOE-001 1 2 OOE-001 1 y
7.00E-004I 130E001I 571E-004E 530E-002I y
1 OOE -0021
1 OOE-001 1

4 OOE 001 H
5006-004 1 3 5E-001 1 2 OOE-004 1 3 5E-001 1
1 OOE-001 1 57E-005E y

570E-005I y
2.00E-003 H
400E-003I
2 OOE-002 1 17E-002E y
2 OOE 002 1 2 70E-001 H 2 70E-OOI H
200E-001 H
2 OOE-002 A 200E-003H y
4 OOE-001 H y

1 40E«001 1 i
1 40E-OOI 1 y

4 OOE 001 E 290E003E 290E-OOOI y
100E-002I 6 ICE-003 1 86E-OOSE 810E-002I y

1 30E-002 H 6.6E-002E 35E-003E y
580E-001 H

8 OOE-002 1 y
2 50E-002 H y
1 80E 002 H y

5 OOE 003 1 y
2 90E-002 H v

2 OOE 002 1
3 OOE 0031
1 OOE-002 H

y

Tap
waler
ug/l

1.7E-001 C
1. IE-001 C

eSE'OOOC
85E-OOON
1.8E<002 N
7.0E-003 C
3.7E>003 N
7.3E.003 N
1BE-003N
2.4E*002N
24EI002N
2.4E'002N
I.8EI001N
3 7E.001 N
HE«004N
37E«003N
10E<003N
1.8E-001 C

3 7E'002 N
37E-003N
1.7E-001 C
19E-001C
4 2E-001 N
4 26-001 N
73E«OOIN
1.SE*002N
t.1E<002N
2.5E-OOI C
73E.003N
1.46- 001 N
24E-003N
10E<005N
10E<009N
36E«OOOC
15E-001C 1

2.1E<OOOC
1.2E-001 C

49E«002N
4.2E-001 C
5 9E-001 C
30E.OOI N
2.1E-002 N
1 2E»002 N
1 IE '002 N
37E.002N

Rlik-based concanlralions
Amblanl
air
ug/m3

1.0E-001 C
5 7E-002 C
16E.OOOC
5IE«OOON
HE'001 N
3.SE-003 C
37E-002N
7.3E<002N
18E.002N
15E<002N
t.5E«002N
1.5E«002N
9 96-004 C
9.9E-004 C
1.6E<003N
3.7E<002N
73E<002N
1.2E-001 C
37E'001N
37E-002N
16E-002C
18E-002C
2. IE-001 N
2 IE-001 N
73E<OOON
1.5E<001 N
6 2E-OOI N
2 3E-002 C
73E-002N
7.3E»OOON
1 5£<003N
5 IE«004 N
51EXXMN
22EtOOOC
77E-002C 1
I8E<OOOC
1.1E-002C

2 9E«002 N
2.SE-001 C
3.5E-001 C
1 8E-OOIN
LIE. 002 N
7.3E>001N
1 IE'001 N
37E.001N

Fish
mglkg

5. IE-002 C

4.0E-001 C
I9E.OOON
6 BE'OOO N

1 4E>002 N
27E-002 N
68E»001 N
54E<001 N
54E'001 N
5.4E*001 N
6 6E-001 N
1 4E>OOON
6 8E.002 N
1 4E-002 N
1 4E«002 N
2 4E-002 C
1 4E<001 N
1 4E'002 N
7 9E-003 C
80E-003 C
1 4E'002 N

27E<OOON
S4E*OOON
2.7E*001 N
1 2E-002 C

2 7E>002 N
2 7E.OOI N
54E-002 N

1 IE-000 C
52E-001 C
2 4E-OOI C
5 4E-003 C
1 IE'002 N
1.3E-001 C
I BE 001 C

6 BE '000 N

2 7E-001 N
4 IE'000 N
1 4E-001 N

Soil
Industrial
mgftg

9 2E'001 C

7.2E<002 C
2 9E'003 N
1 OE'004 N

2 OE'005 N
4 1E«005 N
1 OE'005 N
62E*004 N
6 2E.004 N
82E-004 N
1 OE<003 N
2 OE'003 N
1 OE'006 N
2 OE'005 N
2 OE'005 N
4 4E-OOI C
2 OE'004 N
2 OE'005 N
1 4E-001 C
1 6E'001 C
20E.005N

4 IE'003 N
82E'003 N
4 IE'004 N
2 IE'001 C
4 1E»005N
4 IE'004 N
8 2E-005 N

2 OE'003 C
9 4E'002 C
4 4E.002 C
9 9E-000 C
1 6E-005 N
2 3E.002 C
3 2E'002 C
1 OE'004 N

4 IE'004 N
6 IE'003 N
20E.004 N

Resldanllal
mB*o

VOE'001 C

8 IE'001 C
1 IE'002 N
3 »E'002 N

7 8E«003 N
1 6E'004 N
3.9E-003 N
3 1E>003 N
3 IE'003 N
3 IE'003 N
3 9E-001 N
7 SE'001 N
39E«004 N
7 8E<003 N
7 8E'003 N
4 SE'OOO C
7 SE'002 N
7 BE '003 N
1.6E<OOOC
I.BE'OOO C
7 8E«003 N

1 6E'002 N
3 IE'002 N
1 6E-003 N
2 4E-000 C
1 6E'004 N
1.6E<003 N
3 IE'004 N

22E'002 C
1 OE<002 C 1
4.9E-OOI C
1 IE'000 C
63E.003 N
26E.001 C
3 5E'001 C
39E'002 N

1 6E'003 N
23E.002N
7 8E-002 N

Raglon III SSLi
Soil, lor groundwaur mlgrallon
DAF1
mgAg

5.4E-005
54E-005
33E-003
2 IE-003

39E-006
7.9E-001

B4E-002

OAF 20
mglkg

1 IE-003 C
1 IE-003 C
67E-002C
4. IE-002 N

7.8E-005C
1 8E'OOI N
1.7E«004N

V4E'000
27E'000

ISE'OOO
95E-001
1. IE-004

2 7E'OOI N
55E-001N

3.0E'001 N
1 9E'OOI N
2.1E-003C

4.6E-002 9 2E-001 C

4 8E-002 9.7E-001 N
4 OE-002 60E-001 N
1.3E-003 27E002C

60E-003 1.2E-001N
IOE'000 20E'001N
70E.OOI 14E-003N
70E-001 I.4E'003N
96E-004 I9E002C
4 5E-005 8 9E.004 C
5.2E-004 1.0E-002C

1 6EiOOO 3 2E<001 N

66E-002 13E.OOON
6SE-002 13E-OOON
32E'000 63E«OOIN
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Stwui I'RkS H-HCA31 A-HEASI AAcnuM w. wltikl-nlKnlMISMHCAaT

S •EPANCEAptovtetonrivilwO'CplItt'

Chemical
CHROMIUM III
CHROMIUM VI
COBALT

COKE OVEN EMISSIONS (COAL TAR)
COPPER
CROTONALOEHYDE
CUMENE
CYANIDE (FREE)
CALCIUM CYANIDE
COPPER CYANIDE
CYANAZINE
CYANOGEN
CYANOGEN BROMIDE
CYANOGEN CHLORIDE
HYDROGEN CYANIDE
POTASSIUM CYANIDE
POTASSIUM SILVER CYANIDE
SILVER CYANIDE
SODIUM CYANIDE
THIOCYANATE
ZINC CYANIDE
CYCLOHEXANONE
CYHALOTHRIN/KARATE
CYPERMETHRIN
OACTHAL
DALAPON
DDD
DDE
DOT
DIA2INON
DIBENZOFURAN
1.40IBROMOBENZENE
DIBROMOCHLOROMETHANE
1 .2-DIBROMO-3-CHLOROPROPANE
1.2 DIBROMOETHANE
DIBUTYLPHTHALATE
DICAMBA
1,2 DICHLOROBENZENE
1,3 DICHLOROBENZENE
1.4 DICHLOROBENZENE
3.3'-DICHLOROBENZIDINE
1,4 DICHLORO-2-BUTENE
OICHLORODIFLUOROMETHANE
I.I DICHLOROETHANB
1.2 DICHLOROE THANE

CAS
I6M583I
1194029!
744048'
800745!
7440901

123731
9(821
9712!

992011
94492:

2172546!
46019!
50666:
50677'
74901

151501
506611
50664S
14333!

59721
108941

66085651
52315071

1861321
7599(
72941
7255!
5029:

33341!
13264!
106371
12448

96121
10693'
8474!

1918001
9550

54173
106467

91941
7644 1(

75711
7534:

10706!

RIDo CSFo RIDI CSFi
mgftg/d llmg/kg/d mgftg/d Umgfkg/d VOC

I.SOE'OOOI
3 DOE-0031 300E-005I 4 10E*001 H
6 006-002 E

221
4 OOE-002 H

1 90E.OOO H y
1 OOE-001 1 1. IDE-001 1 y
2 DOE -002 1

4E-002 1
500E.003I
200E-003H 840E-001 H

4 DOE-0021 y
9 ODE-002 1
5 OOE-002 1
2 OOE-002 1 6.60E-004 1 y
5 003 002 1
2 OOE-001 1
1 OOE 001 1
4 DOE-002 1
5 OOE 002 E
5 OOE-002 1
5 OOE '0001
5 OOE-003 1
1 ODE-0021
1 DOE-0021
3 OOE-002 1

2 40E-001 1
340E-001 1

5 ODE 004 1 3 40E-001 1 3 40E-001 1
9 OOE 004 H

400E-003E y
1 DOE-0021

2 OOE-002 1 6 40E-002 1 y
HOE' 000 H 570E-005I 2 40E 003 H y
850E-OOII 570E-005H 7 60E-001 1 y

1 ODE-001 1
3 OOE 002 1
9 OOE-002 1 y
9 DOE-004 E v
3 OOE 002 E 240E-002H 2 29E-001 1 22E002E y

4 506-001 1
9 JOE '000 H y

2 OOE 0011 5 OOE 002 A y
1 OOE-001 H 1 40E 001 A y
3 OOE-002 E 9.10E-002 1 1 40E-003 E 9.10E-002I y

Risk-based concantralkms
Tap
water
ugli

5 5E»004 N
1. IE'002 N
22E'003N

1.9E«003N
5.66-003 C
6.6EI002 N
7 3E.002 N
1.SE.003N
1.6E>002N
8 OE-002 C
2 4E.002 N
3.3E<003N
18E'003N
62E-OOON
1.8E'003N
73E«003N
3.7E'003N
15E'003N
1 8E-003N
18E'003N
18E«005N
18E«002N
37E.002N
3.7E'D02N
1.1E.003N
2.8E-001 C
2 OE-001 C
2.0E-001 C
3.3E»001 N
24E.001N
37E'002N
1.3E-001 C
4.7E-002C 1
7.5E-D04 C
37E-003N
1. IE'003 N
55E-002N
5.9E«OOON
4 7E-001 C
15E-001C
13E-003C

35E'002N
80E<002N
12E-001C

Amblenl
alt
ug/m3

55E>003N
19E-004C

22E*002N
28E-003C
1 5E«002N

3.3E-003 C
40E-002N
73E*001N
15E.002N
18E<001N
7.5E-003C
1 5E<002 N
3.3E«002N
1.8E<002N
3.1E<OOON
18E*002N
73E«002N
3.7E<D02 N
1 5E«002N
1.8E<002 N
1.8E*002N
18E«004N
UE'OOIN
3 7E-001 N
3 76«OOI N
1 1E.002H
2.6E-002 C
1.8E-OD2C
1.8E-002C

33E<OOON
I.SE'OOIN
37E»001N
7.5E-002 C
2 IE-001 N
82E-003C
3.7E<002N
1. IE-002 N
33E-002N
33E-OOON
2 BE 001 C
14E-002C
6.7E-004 C
1.8E*002N
5 1E>002 N
6 9E-002 C

Fish
m»*g

20E>003 N
4. IE'000 N
8 IE'001 N

54E-001 N

1.7E-003C
ME '002 N
27E'D01 N
54E.001 N
68E*000 N
3 6E-003 C
54E'001 N
12E>002 N
6 BE' 001 N
2 7E-001 N
68E-001 N
2 7E-002 N
1.4E'002 N
54E'OOI N
68E'001 N
68E'001 N
68E.003N
68E'OOON
1 4E>001 N
1 4E'OD1 N
4 IE'001 N
1.3E-002 C
9 3E-003 C
9.3E-003 C
1 2E-OOON
54E>000 N
1 4E'001 N

3 8E-002 C
2 3E 003 C
3 7E-005 C
1 4E>002 N
4 IE'001 N
1 2E'002 N
12E>OOON
1 3E-001 C
7 OE-003 C

2 7E'002 N
14E'002 N
3 5E-002 C

Soil
Industrial
rngvkg

3 IE'006 N
6.1E<003 N
1.2E'D09 N

8.2E'004 N
3 OE'OOO C
2 OE'005 N
4 IE'004 N
82E'004 N
1 OE'004 N
6 BE '000 C
6 2E>004 N
1 8E<005 N
1 OE'005 N
4. IE'004 N
1 OE'005 N
4. IE'009 N
2. OE'005 N
8 2E>004 N
1 OE'005 N
I.OE'OOS N
1 OE'007 N
1 OE'004 N
2 OE'004 N
20E'004 N
6 IE'004 N
2.4E>001 C
1.7E'001 C
1 7E'001 C
1.8E'OD3 N
8 2E-003 N
2 OE'004 N
6.8E>001 C
4 1E'000 C
6 7E-002 C
2 OE'005 N
6 IE'004 N
1 8E'009N
1 6E-003 N
24E-002C
1 3E-001 C

4 IE'005 N
2 OE'005 N

6 3E-001 C

Resldonllal
mgrKg

1 26-005 N
2 3E<002 N
4.7E<003 N

3. IE'003 N
3 4E-001 C
7 86*003 N
1 6E-003 N
3 IE'003 N
39E>002 N
7 6E-001 C

3 IE'003 N
7 OE'003 N
3 9E»003 N
1.6E'003 N
39E-003 N
1 6E>004 N
7. BE -003 N
3. IE'003 N
3 9E-003 N
3 9E-003 N
39E<005 N
39E'OD2 N
7.8E'002 N
7 8E«002 N
2 3E-003 N
2.7E'000 C
19E'OOOC
1 9E-000 C
7.0E-OOI N
3 IE-002 N
7 BE -002 N
7.6E-000 C
4 6E-001 C
7 5E-003 C

7 8E<003 N
2.3E'003 N
7 OE'003 N
7 OE'001 N
27E-001 C
14E'OOOC

1 6E<004 N
7 BE -00 3 N
7 OE-000 C

Reaton III SSLi
Soil, for groundwater mlgrallon
OAF 1
mgrVg

99E-007
21E-000

53E.002
1.SE-005

32E-000
74E«000

26E-005

1.1E-001

3 IE'001

1. IE'002
6 IE. 001

35E-001
56E-001
HE'000
5.8E-002
2.IE-002
3.8E-001

4.1E-009
4.4E-009
43E-007
2.5E<002
22E-001
4.6E-001
4.4E-003
36E-004
25E-004
40E-007
9.9E-001
2 3E-001
52E-005

OAF 20
mg/kg

20E'009N
4 2E»001 N

1. IE'004 N
3.1E-004C

6.4E<001 N
15E'002N

53E-OD4C

2.2E'OOON

6 2E-002 N

2 3E-003 N
12E'003N

7.1E'OOON
1. 1E'001 C
3SE'001C
I2E'OOOC
4.3E-001 N

7.7E'OOON

8.3E-004 C
6.7E-004 C
8.5E-008C
5.0E<003 N
45E-OOON
93E'OOON
8 7E-002 N
7 IE-003 C
4 9E-003 C
8.0E-006C
1. IE'001 N
45E'DOON
1 OE 003 C

a\
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Souut !•«« H'HEAST A • HCASI Mum*« w> WIMrlwnffcmIRJScrHCASI

E -CPA NCCApfovtabnrivriw O-OOWI

Chemical
1.1-DicHLOROETHENE
CIS-1. 2-DICHLOROETHENE
TRANS- 1 .2-DICHLOROETHENE
TOTAL I.2-OICHIOROETMENE
2,4-DICHLOROPHENOL
2,4 D
4 (2.4-DICHLOROPHENOXY)BUTYRIC ACID
1 ,2-DICHLOROPROPANE
2,3-DICHLOROPROPANOL
"1.3 OICHLOROPROPENE
OICHLORVO3
CHCOFOt
DICYCLOPENTAOIENE
OIELORIN
DIESEL EMISSIONS
DIETHYLPHTHALATE
DIETHYLENE GLYCOL. MONOBUTYL ETHER
DIETHYLENE GLYCOL. MONOETHYL ETHER
DI(2.ETHYLHEXYL)ADIPATE
DIETHYLSTILBESTROL
DIFENZOOUAT (AVENGE)
1.1-DIFLUOROETHANE
DIISOPROPYL METHYLPHOSPHONATE (OIMP)
3.3' DIMETHOXYBENZIDINE
DIMETHYLAMINE
2,4-DIMETHYLANILINE HYDROCHLORIDE
2.4 DIMETHYL ANILINE
N.NOIMETHYLANILINE
3.3' OIMETHYLBENZIDINE
1.1-OIMETHYLHYDRAZINE
1.2-DIMETHYLHYDRAZINE
2.4-OIMETHYLPHENOL
2.6-OIMETHYLPHENOL
3.4-DIMETHYLPHENOL
DIMETHYLPHTHALATE
1.2-DINITROBENZENE
1.3DINITROBENZENE
1.4-DINITROBENZENE
4.6 DINITRO-O-CYCLOHEXYL PHENOL
4.6 OINITRO-2-METHYLPHENOL
2.4 DINITROPHENOL
DINITROTOLUENE MIX
2.4-DINITROTOLUENE
2.6 OINITROTOLUENE
DINOSEB

CAS

7535<
IS6S92
15660!
540591
120831
94751
94621
7867!

61623!
942751
62737

115321
77731
6057

6466:
11234!
1119CK
10323
5653

43222481
75371

14457S<
11990
12440'

2143696
9568

121691
119931

57141
540731
10567!
57626
95651

13111:
528291
99650

10025
13189!
53452
5126

121142
60620
8685

RIDo CSFo RIOI CSFI
mg/kgM 1/mg/kgM mgfeg/d Umg/kgM VOC

9 OOE 0031 600E-001 1 1.75E-001 1 y
1.00E-002H y
2 OOE-002 1 y
9 OOE 003 H y
3 OOE-003 1
1 0OE-002 1

BE 003 1
660E-002H IKE-0031 y

3.00E-003 1
3 OOE 0021 100E-001I 571E-003I 1 OOE 002 1 y

SE-0041 0 2 9 1 I43E-004I
4 4E-001 W

3E-002 H 6 OOE-005 A y
500E-005I 160E-001I 1 60E-OOI 1

1.40E-003I
8 OOE 001 1

5 70E-003 H
200E'OOOH
6 OOE 001 1 1 20E-003 1

4 70E«003 H
6 OOE-002 1

MOE'OOII y
6 OOE -0021

HOE-002 H
570E-006W y

5 80E 001 H
7 50E-OOI H

2 OOE-003 1
920E.OOOH
260E-OOOW 3.50E-OOOW
370E'001W 370E'OOIW

200E-002I
6 OOE 004 1
1 OOE 0031

VOOE'OOIW
4.00E-004 H
1 OOE 004 1
4 OOE-004 H
2 OOE-003 1
1 OOE-004 E
2 OOE 003 1

680E-001 1
2 OOE-003 1
1 OOE 003 H
1 OOE-003 1

•itH C>CM(bv>g«Ale*K*(liN<No(K«Khogw\letfl*cli l-RBCilHtefO KRBC-c

Risk-based concantratlons
Tap
water
U9/I

4.4E-002 C
6 IE'001 N
12E<002N
5 5E-001 N
1 1E<002N
37E.002N
29E.002N
1.6E-001C
1. IE-002 N
4.4E-001 C
2 3E-001 C
1.5E-001 C
4.4E-001 N
42E-003C

29E*004N

7 3E<004 N
5 6E«001 C
1.4E-005C

29E<003N
6 OE'004 N
29E<003N
48E«OOOC
4 2E-002 N
12E-001C
8.9E-002 C
73E'001N
73E-003C
2.6E-002 C
16E-003C

73E*002N
2 2E-001 N
37E«001N
37E«005N
1 5E-001 N
37E<OOON
I.SE'OOIN
7. 36*001 N
37E.OOON
7 3E»001 N
9.6E-002 C
73E.001N
3 7E<001 N
37E-001N

Ambient
air
ug/m3

3 6E-002 C
3.7E-001N
7.3E«001 N
3 3E«OOt N
1 IE'001 N
3 7E>001 N
2.9E*OOt N
9 2E-002 C
1. 1E<001 N
6 3E-001 C
2 2E-002 C
1.4E-002C
2 2E-001 N
3 9E-004 C

51E»OOON
29E»003N
2 1E«001 N
7 3E*003 N
52E'OOOC
1.3E-006C

2.9E*002N
4 OE'004 N
29E-002N
4 5E-001 C
2 IE-002 N
1. IE-002 C

8 3E-003 C
7.3E«OOON
6 8E-004 C
1.6E-003C
1 7E-004C

73E'OOIN
22E'OOON
37E<OOON
37E«004N
1.5E-OOON
3 7E-001 N
1 5E-OOON
7.3E*OOON
3 7E-001 N
73E'OOON
92E-003C
73E-OOON
37E-OOON
37E-OOON

Fish
mgAg

5 3E-003 C
1 4E'001 N
27E>001 N
1 2E-001 N
4 IE '000 N
1 4E-001 N
1 IE'001 N
4 6E-002 C
4. IE'000 N
3 2E-002 C
1 IE-002 C
7 2E-003 C

4 IE'001 N
2 OE-004 C

1 1E'003 N

2 7E'003 N
26E'OOOC
6 7E 007 C
1 IE'002 N

1 IE'002 N
2 3E 001 C

5 4E 003 C
4 2E-003 C
27E-OOON
34E 004 C
1 2E-003 C
65E-005 C
27E'001 N
8 IE-001 N
14E'OOON
I4E-004 N
5.4E 001 N
1 HE 001 N
S4E-001 N

2 7E'000 N
1 JE 001 N

27E'OOON
4 6E-003 C
27E'OOON
14E-OOON
14E'OOON

Soil
Induslrlal
maAa

9 SE'OOO C
2 OE'004 N
4 1E'004 N
1 9E-004 N
6.1E'003 N
2 OE'004 N
I6E-004 N
8.4E'OOI C
6.1E<003 N
5.7E'001 C
20E-001 C
1 JE'001 C
6 IE'004 N
36E-001 C

1 6E'006 N

4 IE'006 N
4 8E'003 C
1 2E-003 C
1 6E'005 N

1 6E-005 N
4 IE'002 C

99E'OOOC
7.6E<000 C
4. IE'003 N
62E-001 C
22E.OOOC
1 5E-001 C

4 1E*004 N
1 2E'003 N
2 OE'003 N
2 OE'007 N
B2E-002 N
2 OE'002 N
• 2E'002 N
4. IE'003 N
2 OE'002 N
4 IE'003 N
84E-OOOC
4 IE'003 N
20E'003 N
2 OE'003 N

Residential
mgAg

1. IE'000 C
7 ee-002 N
1.6E'003N
7 OB'002 N
2.3E<002 N
7.ee<002 N
63E<002 N
9.46-000 C
2.3E'002 N
6 46 '000 C
22E'OOOC
t.SE'OOO C
2 3E<003 N
4 OE 002 C

63E'004 N

1 66-005 N
5 3E-002 C
1.4E-004 C

6 3E-003 N

63E'003N
4.6E'001 C

1 16-000 C
6.5E-OOI C
1 6E-002 N
6 9E-002 C
2.5E-001 C
1 7E-002 C
166 '003 N
4. 76 '001 N
78E'001 N
7 86-005 N
3 IE'001 N
7 8E'OOO N
3 IE'001 N
1.6E'002 N
7 SE'OOO N
1 6E'002 N
9 4E-001 C
1 66-002 N
7 BE'001 N
7 BE'OOt N

Region III SSLi
SoM. for groundwater migration
DAF1
m»*g

18E-005
1.7E-002
4 IE-002
1.9E-002
eOE-002
45E-001

1. OE-004

i.ee-004
5 5E-005
9.3E-004

1 IE-004

2.3E'001

OAF 20
mg«a

3 6E-004 C
3 5E-001 N
8 2E-OOI N
3.76-001 N
t 2E-OOON
g.OE'OOON

2.1E-003C

3 IE-003 C
1 IE-003 C
1.9E-002C

2 2E-003 C

4 5E'002 N

85E-006 17E-004N

34E-001 67E-OOON

18E-003 37E-002N

2 9E-002 5 7E-001 N
12E-002 2 56 001 N
87E-003 1 76-001 N

CTl
00
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30»<4I l.na H'HtASr A *HCA5I AAffnal* w- WIN*»«nrf«nlfllS w ME AST

E • f PA NCCApoi«ia«*lv>h» O • e*Mr

Chemical
OIOCTYLPHTHALATE
1.4-DIOXANE
DIPHENVLAMINE
1 ,2-OIPHENYlHYDRAZINE
DIQUAT
OISULFOTON
1.4-DITHIANE
DIURON
ENOOSULFAN
ENORIN
EPICHLOROHYDRIN
ETHION
2-ETHOXYETHANOL
ETHYL ACETATE
ETHYLBENZENE
ETHYIENE DIAMINE
ETHYLENE GLYCOl
ETHYLENE OLYCOL. MONOBUTYL ETHER
ETHYLENE OXIDE
ETHYLENE THIOUREA
ETHYL ETHER
ETHYL METHACRYLATE
FENAMIPHOS
FLUOMETURON
FLUORINE
FOMESAFEN
FONOFOS
FORMALDEHYDE
FORMIC ACID
FURAN
FURAZOLIDONE
FURFURAL
OLYCIDALOEHYDE
GLYPHOSATE
HEPTACHLOR
HEPTACHLOR EPOXIDE
HEXABROMOBENZENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
ALPHA-HCH
BETAHCH
GAMMA HCH (LINDANE)
TECHNICAL HCH

HEXACHLOROCYCLOPENTADIENE
HEXACHLOROOIBENZOOIOXIN MIX

CAS
117841
12391 1
12239'
122661
85001

29t(M>
50529:
33054'
115281
72201

106691
58312:
11080!
14178(
10041'
10715!
10721
n i/e;
7S2II
96457
60291
9763:

22224921
216417:
77»241.

72!7«02(
94422!
5000(
64I6(

11000!
6745q
9601

765344
1071636

7644
102457

67621
11674
6766:

319846
31965

5669
60873

7747
1940874

RCOo CSFo RIDI CSFI
mflftg/d 1/mg/kg/d mgrkg/d 1/mg/k0'd VOC

2 OOE-002 H
1 IOE-002 1

2 50E-002 1
600E-001 1 800E-001I

2 20E-003 1
4.00E-OOS 1
1 OOE-002 1
2 OOE-003 1
6.00E-003 1
3 OOE-004 1
2 OOE-003 H 990E-003I 2 86E-004 1 4 20E-003 1 y
5.00E-004 1
4 OOE-001 H 5 70E-002 1
9 OOE-001 1 y
1 OOE-OOt 1 2 90E-001 1 y
2 OOE-002 H
200E'OOOI
5 OOE-001 1 370E«OOOI

lOOE'OOOH 3.50E001H y
600E-005I 1 1E-001 H
2.00E-001 1 y
900E 002 H y
2 SOE-004 1
1 306-002 1
6 OOE-002 1

1 90E-001 1
2 OOE-003 1
2 OOE-001 1 450E-002I

200E'OOOH
1. OOE-003 1 y

380E'000 H
300E-003I 1. OOE-002 A
4 OOE-004 1 2.90E-004 H
1 OOE-001 1
5 OOE-004 1 450E'OOOI 4 SOE'OOO 1
130E-005I 910E-OOOI gtOE'OOOl
2 OOE-003 1
6 OOE-004 1 160E.OOOI I60E.OOOI
2 OOE-004 H 760E-002I 780E-002I

6 30E.OOO 1 6 30E'000 1
180E-OOOI ieOE'0001

300E004I 130E'OOOH
180E>OOOI IflOE-OOOl

700E-003I 200E-005H
620ETJ03I 455E'003I

Risk-based concentrations
Tap
waler
ugjl

73E-002N
eiE'OOOC
9 IE'002 N
84E-002C

BOE'OOIN
16E.OOON
37E<002N
7 3E*001 N
22E<002N
1 IE<001 N
20E«OOON
1.8E>001 N
1 5E<004N
55E'003N
13E-003N
73E-002N
7 3E<004N
I8E'004H
23E-002C
6 IE-001 C 1
1 2E'003N
55E'002N
9 IE'000 N
47E*002N
22E<003N
35E OOIC
73E«001N
73E-003N
73E«004N
61E<OOON
1 BE -002 C
1 IE'002 N
15E-001N
37E«003N
1 5E002C
74E003C
73E.001N
4 2EO02 C
86E-001C 1
1 IE-002 C
3 7EO02 C
5 2E-002 C
37E002C
26E'002N
1 1E-005C

Ambient
air
ug/m3

7 3E'001 N
5 7E-001 C
9 1E'OOt N
7 8E-003 C

BOE'OOON
15E-OOIN

37E'001N
7 3E-OOON
2 2E>001 N
1 1E.OOON
10E-OOON
18E'OOON
2 IE «002 N
33E<003N
1 IE >003 N
73E-OOIN
73E'003N
1.4E<004N
18E-002C
57E-002C 1

7 3E<002 N
33E>002N
9 IE-001 N
47E*001 N
22E'002N
3 3E-002 C

73E<OOON
1 4E-001 C

73E-003N
37E>OOON
1.6E-003C

37E>OOIN
1 IE'000 N
37E-002N

14E-003C
6 9E-004 C
73E.OOON
3 9E-003 C
60E-002C I
9 9E-004 C
3 5E-003 C
48E-003C
35E003C
73E-002N
14E008C

Fish
m»*8

2.7E>001 N
2 9E-001 C
34E<001 N
3 9E-003 C
30E-000 N
5 4E-002 N
1 4E>001 N
27E-000 N
8.1E«OOON
4 IE-001 N
3 2E-001 C 1
6 8E-001 N
5 4E<002 N
1 2E.003 N
1 4E»002 N

27E«001 N
2 7E«003 N
68E'002 N
3 2E-003 C
2 9E-002 C 1

2 7E.002 N
1 2E.002 N
3 IE 001 N
HE. 001 N
8 IE'001 N
1 7E-002 C

27E-OOOH
27E-002 N
2 7E«003 N
HE'000 N

8 3E-004 C
4. IE'000 N
S.4E-001 N
1 4E'002 N
7 OE-004 C
3 5E-004 C

2 JE'OOO N
2 OE-003 C
4.0E-002 C I
50E-004 C
1 BE-003 C
2 4E-003 C
18E-003C

95E'000 N
5 1E-007 C

Soil
Industrial
moAd

4 IE'004 N
5 2E'002 C
5 1E'004 N
72E»OOOC
4 5E«003 N
82E'001 N
20E*004 N
4 IE'003 N
1 2E'004 N
6.1E«002 N
56E'002 C 1
1 OE'OOJN
8 2E«005 N
1 BE '006 N
2 OE'005 N
4 IE'004 N
4 1E«006N
1.0E*006N
5.7E<000 C
5 2E-001 C 1
4. IE'005 N
1 BE' 003 N
5 1E4002 N
2 7E'004 N
1.2E'005N
3 OE'001 C
4 IE'003 N
4. IE'005 N
4 IE'006 N
ZOE'003 N
ISE'OOOC
6. IE'003 N
B 2E.002 N
2 OE'005 N
13E.OOOC
6 3E-001 C

4 IE. 003 N
9 BE'OOO C
7 3E-001 C 1
9 IE 001 C
32E-OOOC
4 4E<000 C
32E-OOOC
1 4E.004 N
9 2E-004 C

Residential
moA«

1 86.003 N
58E-001 C
2 OE»003 N
806-001 C
1 7E.002 N
3, 1E'000 N
7 SE'002 N
1 6E-002 N
4 7E.002 N
23E'OOI N
6 SE'OOl C 1
39E.001 N
3 IE'004 N
70E*004 N
7 8E'003 N
1.6EI003 N
1 6E>005 N
39E-004 N
6 4E-001 C
S8E>000 C 1
1 6E-004 N
7 OE'003 N
ZOE'001 N
I.OE'003 N
4 7E.003 N
3 4E-000 C
1 6E'002 N
1 6E.004 N
1 6E«005 N
7 BE' 001 N
1 7E-001 C

2 3E.002 N
3.1E-001 N
7 8E«003 N
HE 001 C
7.0E-002 C
1 6E>002 N
4 OE 001 C

82E'OOOC 1
1 OE-001 C
3 5E-001 C
4 9E-001 C
35E-001 C
55E'002 N
1 OE-004 C

Reoton III SSL«
Soil, lor groundwater migration
DAF 1
mg/kB

12E-005
1.3E-003
1 3E>000
1.3E-004
17E-002
32E-003

58E-002
98E-001
27E-001
42E-004
32E-001
33E'000
1.7E»000
7.5E-001

1 SE'OOl

48E-006

42EOOI
I.OE'OOO
76E-003

1.8E-OOI
1 SE'OOO

1 5E-003

23E002

26E.OOI
42E-002
1.2E-003

26E-003
92E-002
45E-005
16E-004
22E-004

10E.002

DAF 20
mg*«

24E-006N
2 6E-002 C

2 5E.001 N
2 5E-003 C
3 3E-001 N
6 4E-002 N

1 2E'OOON
2 OE'001 N
54E-OOON
8 4E-003 N

6.4E'OOON
65E'OOIN
3 SE'OOl N
1 SE'OOl N

30E'002N

9 5E 005 C

8 SE'OOO N
2 IE'001 N
1 6E-001 N

3 SE'OOO N
30E-001N

3 OE 002 N

4 6E 001 N

53ETJ02N

8 4E-001 C
25E002C

5 2E 002 C

ISE'OOOC
89E-004C
3 1E-003C
43E-003C

20E'003N

(ft\o
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SourMI I'fftIS H*(«ASI A"H(MI AJUmMB w* WIMfMnhMlMISttHEASt

E -CPANCCAlHOVtalonllvtfhM O*ol»Wf

Chemical
HEXACHLOROETHANE
HEXACHLOROPHENE
1.6-HEXAMETHYLENE OIISOCYANATE
HEXANE
2-HEXANONE
HEXAZINOHE
HMX
HYORAZINE
HYDROGEN CHLORIDE
HYDROGEN SULFIOE
HYDROQUINONE
IRON
ISO8UTANOL
ISOPHORONE
ISOPROPALIN
ISOPROPYL METHYL PHOSPHONIC ACID
TETRAEIHYLL6AD
LITHIUM
MALATHION

MALEIC ANHYDRIDE
MANGANESE-NONFOOO
MANGANESE-FOOD
MEPHOSFOLAN
MEPIQUAT CHLORIDE
MERCURIC CHLORIDE
MERCURY (INORGANIC)
METHYLMERCURY
METHACRYLONITRILE
METHANOL
METHIDATHION
METHOXYCHLOR
METHYL ACETATE
METHYL ACRYLATE
1 METHYLANILINE
4 (2-METMYL-4-CHLOROPHENOXY| BUTYRIC ACID
2 METHYL 4 CHLOROPHENOXYACETIC ACID (MCPA)
2-(2-METHYL-4-CHLOROPHENOXY)PROPIONIC ACID (MCPP
ME THYLCYCLOHEXANE
METHYLENE BROMIDE
METHYLENE CHLORIDE
4.4'-METHYLENEBIS(2-CHLOROANILINE)
4.4'-METHYLENEBIS(N,N'-l>IMETHYL)ANIUNE
4,4- METHYLENEDIPHENYL ISOCYANATE
METHYL ETHYL KETONE (2 BUTANONE)
METHYL HYDRAZINE

CAS

67721
703CX

>220«
11054:
591781

5123504!
2691411
30201;

76470K
778306'

123311
7439691

7883
7659

33B2053(
1832541

7600!
743993!

12175!
1083K

743998!
743998!
9SOI07

2430726'
7467941
743997f

2296792*
126987
6756

95037G
72439
7920
9633
9593
9481
9474
93E5

10887
7495
7509

10114
10161
10168
7893
6034

RIDo CSFo RIDI CSFI
mg/kg/d Vmgftg/d mgftg/d l/rng/kg/d VOC

1.00E-003I 140E-002I 140E-002I
3 006-004 I

2 90E-006 I
6.00E-002H 5.7 IE-002 1 y
4.00E-002E 1.4E-003E
3 JOE-002 1
5 OOE-002 1

300E'OOD 1 1 70E.OOI 1
S70E-003I

300E-003 1 2 85E-004 1
4 OOE-002 H
3.00E-001 E
3.00E-001 1 y
2.00E-001 1 9.506 004 1
1 50E-002 1
100E-001I
1.00E-007I
2 OOE-002 E
2 OOE-002 1
1.00E-001I
2 OOE-002 1 143E-005I
1.40E-001I 143E-005I
9 OOE-005 H
3 006-002 1
3.00E-004 1

8.60E 005 1
1.00E-004 1
1 OOE-004 1 2 DOE-004 A y

5 DOE-001 1
1.00E-003I
S.OOE-003 1
t.OOE'OOOH y

3.00E-002 A v
2 40E-001 H

1 OOE 002 1
6.00E-004 1
1 OOE -0031

860E 001 H y
1 OOE-002 A y
6 OOE-002 1 750E-003I 860E-OOIH 165E003I y
7 OOE-004 H 130E001H 1 30E 001 H

4 60E-002 1
1 7E-004 1

6 OOE-001 1 2 86E-OOI 1 y
1-IOE'OOO W

Bilk C-CKChog«<ilG«lttcliN>N<XKjictnogtnlc«ltoclil>RBCalHlol0.t<RBC«

Rlik-based concentrations
Tap
waler
ug/l

48E'OOOC 1
1-IEtOOIN

35E-002N
15E-003N
12E-003N
1 8E4003N
2 2E-002 C

1.1E«002N
15E'003N
1.1E*004N
1 6E-003N
7 OEtOOl C
5SE«002N
37E'003N
37E003N

7 3E-002 N
7.3E>002N
3.7E<003N
7 3E.002 N
5.1E<D03N
33E-OOON
1 IE-003 N

1.1E<001N

3.7E«OOON
10E<OOON
1.8E-004N
37E«001N
16E-002N
6 IE. 003 N
1.8E'002N
2 8E-001 C
37E«002N
18E'OOIN
37E>001N
63E>003N
61E<001N
4 IE '000 C
5 2E-001 C
15E.OOOC

19E*003N
6 IE-002 C

Ambient
air
ug/m3

45E-001C 1
1.1E<OOON
1. IE-002 N

2 IE. 002 N
5tE<OOON
1 26*002 N
KE.002N
3.7E-004 C
2. IE. 001 N
10E.OOON
1 5E-002N
1 1E»003N
1.1E»003N
66E-OOOC
55E.001N
3 7E.002 N
3.7E-004N
7 3E.001 N
7 3E.OOI N
37E.002N
5 2E-002 N
5.2E-002 N
3 3E-001 N
1 IE'002 N
1 IE-000 N
3 IE-001 N
3.7E-001 N
7.3E-001 N
I8E.003H
3.7E«OOON
1 8E-001 N
37E.003N
1. IE'002 N
2 6E-002 C

37E»001N
16E.OOON
37E-OOON
3 IE. 003 N
37E.001N
38E-OOOC
4.8E-002 C
1.4E-001C
6 2E-001 N
10E.003N
5.7E-003 C

Fish
mpyko

2 3E-001 C 1
4. IE-001 N

B IE. 001 N
54E.001 N
4.56'001 N
68E.OOI N
1 1E-003 C

4 IE. 000 N
5.4E-001 N
4 1E-002 N
4 IE. 002 N

3.3E.OOO C
2 OE'001 N
1 4E.002 N
1.4E-004 N

2 7E.001 N
2 7E.001 N
I.4E.002 N
2 7E-OOI N
1.9E'002 N
1 2E-001 N

4 IE'001 N
4.1E-001 N

1.4E-001 N
1 4E-OOI N

66E.002 N
1 4E-000 N
6 6E.OOO N
1 4E.003 N
4. IE. 001 N
1 3E-002C
1.4E«001 N
6 8E-001 N
14E.OOON

1 4E.001 N
4 2E-001 C
2 4E-002 C
8 9E-002 C

8 IE. 002 N
2.9E-003 C

Soil
Induilclal
mg«g

4 (E-002 C 1
6 IE'002 N

1 2E-005 N
82E«004 N
6.76*004 N
10E.005N
19E-OOOC

6 IE. 003 N
8 2E.004 N
6 IE'005 N
6 1E-005 N
6 OE'003 C
3 1E»004 N
2 OE«005 N
2 OE 001 N
4. IE. 004 N
4 IE" 004 N
2 OE.005 N
4. IE'004 N
2 9E-005 N
1 8E-002 N
6 1E'004 N
6 IE'002 N

2 OE'002 N
20E-002 N
10E.006N
2 OE'003 N
1 OE'004 N
2 OE.006 N
6 IE. 004 N
2 4E.001 C
2 OE'004 N
1 OE'003 N
20E.003 N

20E«004 N
7 6E'002 C
4 4E«001 C
1 2E-002 C

12E-006N
52E-OOOC

Reildenllel
ngfltg

4 6E.001 C 1
2 3E'001 N

4 7E.003 N
3 IE. 003 N
26E'003 N
39E'003 N
2 IE-001 C

2 3E.002 N
3 IE'003 N
2 3E-004 N
2 3E-004 N
6 7E'002 C
1 2E.003 N
7 6E'003 N
7 8E-003 N
1 6E.003 N
1 6E.003 N
7 BE '003 N
1 6E<003 N
1 IE'004 N
7 OE'OOO N
2 3E'003 N
2 3E.001 N

7 eE'OOO N
78E'OOON
39E.004 N
7 8E'D01 N
39E-002 N
78E.004 N

2 3E.003 N
2 7E.OOO C

7 8E'D02 N
39E'OOI N

78E-OOI N

7 SE'002 N
85E'001 C
49E'OOOC
1 4E'OOI C

4 7E'004 N
58E 001 C

Region III SSLt
Soli, (or groundwater migration
OAF 1
mgAg

186-002
IOE'002

69E-001

OAF 20
loyvg

3.6E-001 C
2 OE'003 N

14E-OOIN

59E-001
2 IE-002

4.6E-005

40E-001

48E-001
33E-002

1 2E'001 N
4 IE 001 C

9 2E-004 N

8 1E'000 N

9 5E.002 N
67E-003N

2 IE-004 42E-003N
38E>000 75E.001N

15E.001 3 IE'002 N
12E'000 25E.001N
50E-OOI 1 OE.001 N
28E004 57E-003C

1.SE-002 30E-001 N
9.5E-004

40E-001

19E-002C

79E-OOON

•xl
O
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ftnic** I»«(S H»ICAST A • HCAS1 Ajum«l« W-Wlh*«*«ri<m«IS«MeA3t

e-tPANCtApfot4lloflllv»kj« O-0>h«(

Chemical
METHYL ISOBUTYC KETONE (4-METHYL-2-PENTANONE)
METHYL METHACRYLATE
2-METHYL-5-NITROANILINE
METHYL PARATHIOM
2-METHYLPHENOL
3-METHYLPHENOL
4 METHYLPHENOL
METHYLSTYRENE MIX
ALPHA-METHYLSTYRENE
METHYL TERT-BUTYL ETHER
METOLACHLOR (DUAL)

MIREX
MOLYBDENUM
MONOCHLORAMINE
NALED
NICKEL REFINERY DUST
NICKEL
NITRATE
NITRIC OXIDE
NITRITE
2 NITROANILINE
NITROBENZENE
NITROFURANTOIN
NITROFURAZONE
NITROGEN DIOXIDE
NITROOLYCERIN
4NITROPHENOL
2-NITROPROPANE
N NITROSO-DI N BUTYLAMINE
N NITROSODIETHANOLAMINE
N NITROSODIETHYLAMINE
N NITROSODIMETHYLAMINE
N-NITROSODIPHENYLAMINE
N NITROSODIPROPYLAMINE
N NITROSO-N-6THYLUREA
N NITROSO-N-METHYLETHYLAMINE
N NITROSOPYRROLIDINE
M NITROTOLUENE
0-NITROTOLUENE
P-NITROTOLUENE
NUSTAR
ORYZALIN
OXAOIAZON
OXAMYL
OXYFLUORFEN

CAS
10810
B062I
99SSI

298001
9548?

10139'
10644!

2501315'
9883!

163404.
5I21B45!

238585!
7439987

1059990:
30076!

744002C
14797551
1010243!
14797651

8874'
9895:
6720!
5987C

10102441
55631

10002?
7946!

92416:
111654!

55183
62758
8630C

62164
75973

1059595
930552

9908
8872
9999C

8550919
1904488
1966630
2313522
42)7403

RlOo CSFo RIDI CSFI
mgfkg/d 1/mgfkg/d mg/kg/d l/moAgr'd VOC

a OOE-002 H 2 006-002 A y
140E*OOOI 200E-001I y

3 30E-002 H
2 SOE-004 1
5 OOE-002 1
5 OOE-002 1
5 OOE-003 H
600E-003A 1 OOE-002 A y
7 OOE-002 A 1

8 57E-001 1 y
1 50E-001 1
2 OOE 004 1

5E-003 1
IE-0011 100E-001H
2E-003 1

8 4E-001 1
2 OOE -0021
160E-OOOI
1 OOE 001 W y
1 OOE 001 1

5 70E-005 H
5 OOE 0041 6 OOE 004 A y
7 OOE-002 H

1 SOE'OOO H
100E-OOOW y

1 4E 002 E
8 OOE-003 E

570E003I 940E>OOOH y
540E'OOOI 560E«OOOI y
280E.OOO 1
1 50E-002 1 1 506*0021
5 IOE'001 1 5 106*001 1
4.90E-003 1
7 OOE. 000 1
1 40E<002 H
2 20E-OOI 1
2 10E-000 1 210E.OOOI

2 OOE-002 E y
1. OOE 002 H y
1 OOE 002 H y
7 OOE -004 1

5 OOE 002 1
5 OOE 0031
2 50E 002 1
3 OOE 0031

BUM C-C»l(h09*nlcil!*«l N-NMVUICInowMcfltKIl 1 • HOC II HI o<0 1 < N»C «

Rlik based concentration!
Tap
water
ug/l

I.4E*002N
14E*003N
2 06*000 C
9 IE'000 N
I8E<003N
1.8E.003H
1 8EI002N
55E«001N
4.3EI002N
63E«003N
5 5E.003 N
7.3E'OOON
1.8E<002N
37E.003N
7.3E«001 N

73E-002N
5 8E.004 N
61E«002N
3.7E<003N

35E.OOON
2.6E<003N
4.SE-002C
6 IE-003 N
48E»OOOC
2 9E-002 N
13E-003C
19E-003C
2 4E-002 C
4 5E-004 C
13E-003C
1 4E-001 C
9.6E 003 C
4 8E-004 C
3 OE 003 C
3 2E-002 C
12E<002N
6 IE' 001 N
6 1E'001 N
26E<001 N
HE '003 N
18E«002N
91E-002N
1.1E'002N

Amblenl
air
ug'm3

7 3E-001 N
73E«002N
1.9E-OOI C
9 IE-001 N
1 8EI002N
18E'002N
1 SE'OOIN
37E>001N
26E<002N
3 IE '003 N
55E'002N
7.3E-001N
1 BE'OOIN
37E-002N
73E-OOON
7.SE-003C

7.3E<001N
58E'003N
3.7E>002N
3.7Et002N
2 IE-001 N

22E-OOON
26E-002N
4.2E-003C
37E-003N
45E001C
2 9E-001 N
67E004C
1 IE-003 C
22E-003C
4 2E-005 C
1 2E-004 C

1.3E«OOOC
8 9E-004 C
4 5E-005 C
2 tE 004 C
3.0E-003 C
73E-001N
37E>001N
37E«001N
26E'OOON
18E'002N
1 (E'OOIN
9 IE '001 N
1 IE'001 N

Fish
mg/kg

1. IE'002 N
1 9E-003 N
9 6E-002 C
3 4E-OOI N

eeE'001 N
$8E<001 N
6 BE'OOO N

8 IE'000 H
95E-001 N

20E'002 N
2 7E-001 N
6 BE '000 N
1 4E.002 N
2 7E'000 N

2 7E>001 N
2 2E'003 N
1 4E'002 N
1 4E-002 N

6 8E-001 N
95E>001 N
2 IE-003 C
1 4E«003 N
2 3E-001 C
1 IE'001 N

5 BE 004 C
1 1E-003 C
2 IE-005 C
6 2E-005 C
64E-001 C
4 SE-004 C
2 3E-005 C
1 4E-004 C
1 5E-003 C

2 7E.001 N
1 4E-001 N
1 4E«001 N
9 5E-001 N
eBE'OOl N
68EIOOON
34E'OOI N
4 IE'000 N

Soil
Industdal
mg/Vfl

1 6E.005 N
2 9E>006 N
1 7E-002 C
5 IE'002 N
1 OE'005 N
lOE'OOSN
1 OE'004 N
1 2E-004 N
1.4E'OOSN

3 IE'005 N
4 IE'002 N
1 OE'004 N

2 OE'005 N
4 IE' 003 N

4 16-004 N
3 3E.006 N
20E.005 N
2 OE'005 N

10E-003N
14E-005 N
3 BE'OOO C
20E-006 N
4 IE'002 C
1 6E«004 N

1 IE'000 C
20E-000 C
3 BE 002 C
1 IE-001 C
1.2E«003 C
82E-001 C
4 16-002 C
2 66-001 C

27E.OOOC
4 IE. 004 N
20E.004 N
2 OE'004 N
1 4E«003 N
1 OE'005 N
1 OE'004 N
5 1E«004 N
6 IE'003 N

Residential
mg/k9

63E'003 N
1 IE'005 N
1 8E-001 C
2 OE'001 N
3 96'003 N
39E-003 N
3 9E.002 N
4 7E'002 N
5.5E'003 N

12EI004 N
1,66-001 N
39E'002 N
7 BE'003 N
1 6E»002 N

1 6E«003 N
1 3E-005 N
7 BE '003 N
7 86'003 N

39E'OOI N
55E«003 N
4 3E-OOI C
7 8E«004 N
46E-001 C
6 36-002 N

1 26-001 C
2.3E-001 C
4.3E-001 C
1 3E-002 C
1 3E-002 C
9 IE 002 C
4 6E-003 C
2 9E-002 C
3.0E-001 C
1.86*003 N
7.86*002 N
7 86*002 N
556*001 N
3 9E-003 N
3 9E<002 N
20E-003N
2.36*002 N

Region III SSLt
Soil, (of groufKKvater migration
OAF 1
mgrXg

g.oE-002
32E-001

43E-003

5.16-002
40E-001
1.46*000

OAF 20
mg/kg

1.3E*OOON
65E.OOON

8 56-002 N

lOE'OOON
7.9E*OOON
2.86*001 N

1.26-003

676-002
3.2E-007
1.46-006

1. IE-007
286-007
386-002
2.46-008

2 36-002 N

1.7E*OOON
6 46-008 C
27E-005C

2.36-006 C
5.7E-006C
7 66-001 C
47E-005.C

19E-001 38E.OOON

>I
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Sourc«» I*RMH*I«A31 A'MEASI AJUmM* W >Wlhd«l*M\liawffilSMHCASI

E*E?ANCCA»l«**ton«lir«Ju« O*«M.

Chemical
PARAQUAT BICHLORIDE
PARATHION
PENTACHIOROBENZENE
PENTACHLORONITROBENZENE
PENTACHLOROPH6NOL
PERMETHRIN
PHENOL
M-PHENYLENEDIAMINE
O-PHENYLENEDIAMIN6
P-PHENYIENEDIAMINE
2-PHENYLPHENOL
PHOSPHINE
PHOSPHORIC AGIO
PHOSPHORUS (WHITE)
P-PHTHALIC ACID
PHTHALIC ANHYDRIDE
POLYBROMINATED BIPHENYLS
POLYCHIORINATED BIPHENYLS
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCIOR-1242
AROCLOR-I24S
AROCLOR-I2S4
AROCLOR-1260
POLYCHLORINATED TERPHENYLS
POLYNUCLEAR AROMATIC HYDROCARBONS:
ftCENAPHTHENE

ANTHRACENE
BENZ|A|ANTHRACENE
BENZO|B|FLUORANTHENE
BENZO|K|FLUORANTHENE
BENZOIAIPYRENE
CARBAZOLE
CHRYSENE
DIBENZ|A,H|ANTHRACENE
DIBENZOFURAN
FLUORANTHENE
FLUORENE
iNDENO) i ,2. J-C.OIPYRENE
2-METHYLNAPHTHALENE
NAPHTHALENE
PYRENE
PROMETON
PROMETRYN

CAS
191042!

5636;
60(93!

82681
8786!

52645531
10895:
10845:
9554!

10850:
90437

780351:
766438I
7723141

I002K
8544!

133636:
1267411;
1110428;
1114116!
534692K
12672291
1109769
1109682!
61788331

83321
120127
5655;

20599;
20708!
60321
86741

218015
5370:

13264!
20644(
86731

19339!
9157f
9120

12900C
1610181
7287196

RIDo
mgftgM

4.50E-003 1
6 OOE-003 H
8 OOE-004 1
300E-003I
3 OOE-002 1
5 OOE-002 1
600E 001 1

6 OOE-003 1

1.90E-001 H

3.00E-004 1

2 OOE-005 1
1.006.000H
2 OOE.OOO 1
7 006-006 H

7.00E-005 1

2 OOE-005 1

600E002I
3.00E-001 1

CSFo
1/mg/kg/d

2 60E-001 H
1 20E-001 1

4.70E-002 H

1 .90E-003 H

6 90E.OOO H
2 OOE.OOO 1
7.00E-002 1
2 006 '000 1
2.006-000 1
2.00E«000 1
2 DOE'000 1
2 OOE.OOO 1
2 OOE.OOO 1
4 SOE'OOO E

7.30E-001 E
7 306-001 E
7.30E-002 E
7.306*000 1

RIDI
mgftg/d

8 606-005 1
2.90E-003 1

3 43E-002 H

CSFI
1/mg/kg/d

2 OOE.OOO 1
7 .OOE-002 1
200E.OOOI
2.00E.OOOI
2 OOE.OOO 1
2 OOE.OOO 1
2.00E.OOOI
2 OOE.OOO 1

3.10E.OOOE

VOC

y
y

2 OOE-002 H
7 30E-003 E

7 30E.OOO E
4 OOE-003 E
4 OOE-002 1
4.00E-002 1

2 OOE-002 E
2 OOE-002 1
3 OOE-002 1
1 50E-002 1
4006-0031

7 306-001 E

9 OOE-004 1

y

y

y
y
y

Rllk-based concanlraltons
Tap
walet
ug/l

16E.002N
2 26- 002 N
2 9E.001 N
2 6E 001 C
5 66-001 C
1.8E.003N
2 2E-004 N
22E.002N
14E.OOOC
69E.003N
3.5E.OOIC
1. 1E.001 N

7 3E-001 N
37E-004N
7 36 »004 N
7 56-003 C
3.3E-002 C
9.6E-001 C 1
3 3E 002 C
3.3E-002 C
3. 36-002 C
3 3E-002 C
33E-002C
3 3E-002 C
1 5E-002C

37E.002N
I8E.003N
9.2E-002 C
9 2E-002 C
92E 001 C
9.2E-003 C
33E.OOOC
92E-OOOC
9 2E-003 C
24E.001N
15E'003N
24E'002N
92E-002C
I2E-002N
65E.OOON
18E.002N
55E.002N
15E.002N

Amblanl
alt
U9/m3

1 6E.001 N
2 2E.001 N
29E.OOON
24E-002C
5 2E-002 C
1 8E.002N
22E.003N
22E.001N
13E-001C

69E.002N
33E.OOOC
3.1E-001 N
1. 1E<001 N
73E-002N
37E.003N
13E«002N
7.0E-004 C
3.1E-003C
8.9E-002C 1
3 IE-003 C
3 IE-003 C
3 1E-003 C
3 IE-003 C
3. IE-003 C
31E-OOJC
1.4E-003C

2 2E-002 N
1 IE-003N
8.6E-003 C
B6E-003C
86E-002C
20E-003C
31E-001C
86E-001C
86E-004C
15E.001N
15E.002N
16E.002N
86E-003C
73E.001N
33E-OOON
1 1E.002N
55E'OOIN
1 5E'001N

Fish
moykg

6 IE'000 N
8 IE. 000 N
ME' 000 N
1 2E-002 C
2 6E-002 C
88E.001 N
8 IE'002 N
8 IE'000 N
6.7E-002 C
26E.002 N
1 7E.OOOC
4. IE-001 N

2 7E-002 N
1 4E-003 N
2 7E-003 N
3.5E-004 C
1.6E-003 C
4.5E-002 C 1
1.6E 003 C
1 6E-003 C
1 6E-003 C
1 6E-003 C
16E-003C
1.6E-003 C
7.0E-004 C

8 IE'001 N
4 IE'002 N
4 3E-003 C
4 3E-003 C
4 3E-002 C
4.3E-004 C
1.6E-OOI C
4 3E-001 C
4 3E-004 C
34E.OOON
54E<001 N
54E*001 N
4 3E-003 C
2 7E>001 N
27E.001 N
4 IE. 001 N
20E.001 N
S4E.OOO N

Soil
Induiltlal
moAe

92E*003 N
1 2E.004 N
1 6E'003 N
2 2E-001 C
4 8E-001 C
t.OE'005 N
1 2E'00« N
1 2E*004 N
1.2E>002 C
3 9E.005 N
3 OE>003 C
6 IE'002 N

4 IE'001 N
2.0E.006 N
4 1E« 006 N
6 4E-001 C
2 9E.OOO C
8 2E>001 C 1
2 9E'ODO C
2 »E'000 C
2 9E-000 C
2 9E'000 C
2 9E.OOO C
2 9E»000 C
1.3E'OOOC

1 2E-005 N
6 IE'005 N
7.8E«000 C
7 SE'OOO C
7.6E'001 C
7 8E-001 C

2 9E<002 C
7 8E«002 C
7.8E-OOI C

8 2E.003 N
8 2E.004 N
8 2E.004 N
7 6E- 000 C
4 IE'004 N
4 IE'004 N
6 IE'004 N
3 1E'004 N
6 2E.003 N

Raildanllal
mgdia

35E'002 N
4 7E'002 N
6 3E'001 N
2 SE'OOO C
5.3E»000 C
39E'003 N
4 7E'004 N
4.7E'002 N
1.4E.001 C
1 SE'004 N
3.4E.002 C
2.3E-001 N

1 BE.OOO N
7.«E»004 N
1 6E.005 N
7.2E-002 C 1
3 2E-001 C

55E.OOO N
3 2E-001 C
3.2E-001 C
3 2E-OOI C
3.2E-001 C
3 2E-001 C 1
3 2E-001 C
1 4E-001 C

4 7E.003 N
2 3E<004 N
6 7E-001 C
8 7E-001 C

8 7E.OOO C
6 7E-002 C

32E»OOI C
87E.001 C
8 7E-002 C
3 IE-002 N
3.1E-003 N
3 IE'003 N
8 7E-001 C
1 6E.003 N
1 6E.003 N
2 3E.003 N
1 2E-003 N
3 16.002 N

Ragton III SSli
SoH. tor groundwalar migration
DAF1
mofhg

50E-001
IOE.OOO
4 IE-003

1.2E.002
67E.OOO
4.9E-002

OAF 20
mg>g

lOE'OOtN
2 OE-OOI N
6 2E-002 C

2 4E.003 N
1 3E.002N

9 86-001 N

26E.001

2 IE-002
21E-001

54E-002

52E<002N

4. IE-001 C
4 26.000 C

1 lE'OOOC

S2E'000 IOE'002N
2.3E.001 47E-002N
73E-002 ISE'OOOC
23E-001 45E.OOOC

23E.OOO 4SE'001C
1 9E-002 3 7E-001 C
2 3E 002 4.7E-001 C
73E.OOO 15E.002C
7.0E-002 14E*OOOC
38E-001 77E'OOON

3 IE'002 63E'003N
68E>000 14E.002N
64E-001 13E.001C
1. IE'000 22E'001N
7.7E-003 15E-001N
34E.OOI 6 BE '002 N

-»l
NJ
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S<uiut !•«« M-HCA3I A • H£A3IMI*m*M w wlnk*iml'mlftlSlvllCA3l

t .(PA WCEApn»Utonilvn>J»O«eO»i

jhemlcal
PROPACHLOR
PROPANIL
PROPARQITE
N PROPYLBENZENE
PROPYLENE GLYCOl
PROPYL6NE GLYCOL, MONOETHYL ETHER
PROPYIENE OLYCOt. MONOMETHYL ETHER
PURSUIT
PYRIOINE
QUINOLINE
ROX
RESMETHRIN
RONNEL
ROTENONE
SELENIOUS AGIO
SELENIUM
SILVER
SIMAZINE
SODIUM AZIOE
SODIUM DIETHYLDITHIOCARBAMATE
STRONTIUM. STABLE
STRYCHNINE

STYRENE
2.3.7.6-TETRACHLORODIBENZOOIOXIN
1.2.4.5 TETRACHLOROBENZENE
I.M.2-TETRACHLOROETHANE
1. 1.2.2- TETRACHLOROETHAN6
TETRACHLOROETHENE
2.3.4.6-TETRACHLOROPHENOL
P.A.A.A-TETRACHLOROTOLUENE
1,1.1.2-TETRAFLUOROE THANE
1ETRAHYOROFURAN

TETRYL
THAILIC OXIDE

THALLIUM
THALLIUM ACETATE
THALLIUM CARBONATE
THALLIUM CHLORIDE

THALLIUM NITRATE
THALLIUM SULFATE (21)
THIOBENCARB
TIN

CAS
191816?
7099(1

2312351
103651
5755(

52125531
10798;

8133577!
note

9122!
12162'

10453861
29984:
8379'

7783001
77)2491
744022'

122341
26828221

14616!
744024)

S724!
10042!

1746011
9594:

630201
7934!

12718
5690;

5216291
81197!
10999!
479451

131432!
7440281
56366!

653373!
7791 12(

10102451
7446181

28249771
744031!

RIDo CSFo RIOI CSFI
mg/kg/d 1lmg/kg/d mglkg/d l/mg/kg/d VOC

1306-0021
5 006-003 1
2 OOE-002 1
4.00E-002 E y
2.006*001 H
7.006-001 H
7.006-001 H 5 70E-001 1
2 506-001 1
1 OOE-003 1

1 20E*001 H
3 OOE-003 1 1 10E-001 1
3 OOE-002 1
5 OOE-002 H
4 OOE-003 1
5 OOE-003 1
5 OOE-003 1
5 ODE-003 1
5.006-0031 1 206-001 H
4.00E-003I
3 OOE-002 1 270E-001 H
6.00E-001 1
3 008-004 1
2006-001 1 2 86E-001 1 y

1506*00511 1.50E>005H
3 OOE-004 1
3006-0021 260E-002I 2.806-0021 y
6.00E-002 E 2.00E-001 1 2 006-001 1 v
1006-0021 520E-002E 1 4E-OOI E 2 OOF-003 E y
3 OOE-002 1

2 OOE'001 H
2 29E>001 1 y

2 OOE-001 E 76E-003E 86E002E 68E-003E
1. OOE-002 H
700E005W
700E-0050
9006-0051
6 006-005 1
9 006-005 1
9.006-005 1
8 006-005 1
1 OOE-002 1
6 OOE-001 H

eil* C>CMO>og«nlcl>ft<llN«Nonc4(ckw9«nlclff«<'l liRICllHlofo 1 <R*C<

Risk-based concentrations
Tap
water
ug/l

47E-002N
1 8E*002N
7.3E*002 N
24E«002N
73E-005N
26E.004N
26E*004N
91E-003N
3 76*001 N
5.66-003 C
6 IE-001 C
1.1E*003N
1 86*003 N
1 56*002 N
186<002N
18E«002N
I8E-002N
S.6E-001 C
1 5E-002N
2 56-001 C
2.26<004N
1. 1E*001 N
1 6E*003N
4.5E-007 C
1 IE-001 N
4 IE-001 C
5 3E 002 C
1 16'OOOC
1 IE'003 N
33E-003C
1 7E>005N
88E-OOOC
376<002N
26E-OOON
26E-OOON
3.36>OOON
296>OOON
29E*OOON
33£<OOON
29E<OOON
37E>002N
22E-004N

Ambient
alf
ug/m3

47E<OOIN
16E<001N
7.36X101 N
1 56*002 N
7.3E«004N
2 66 «003 N
2.1E«003N
9.16*002 N
37E'OOON
5 2E-004 C
5 7E-002 C
t.1E«002N
1 8E-002N
ISE'OOIH
1 86.001 N
1 6E«001 N
1 66'001 N
5.2E-002 C
15E.001N
2.3E-002 C

2 2E'003 N
l.ie«OOON
106 »003 H
4 26-008 C
1 lEiOOON
2 46-001 C
3 1E-002 C
3 IE. 000 C
1 1E.002N
3. IE-004 C
8.4E.004N
9 26-001 C
3.7E.001 N
2.66-001 N
2 66-001 N
3 3E-001 N
2 9E-001 N
2 96-001 N
3 36-001 N
2 9E-OOI N

3 76.001 N
2 2E.003 N

Fish
mg*a

1 86-001 N
686.000 N
2.7E<001 N
546.001 N
276>004 N
85E-002 N
95E.002 N
3 46-002 N
146.000 N
2 66-004 C
2 96-002 C

4 1E«001 N
68E-001 N
54E-000 N
68E.OOO N
6 66.000 N
6 8E< 000 N
2.66-002 C
5.46.000 N
1 26-002 C

6 IE'002 N
4.16-001 N

2 7E.002 N
2. IE-001 C
4 IE-001 N
1 2E-001 C
1 6E-002 C
6 IE-002 C
4.16*001 N
1 66-004 C

4 26 001 C

1 46*001 N
9 5E-002 N
9 5E-002 N
1.26-001 N
1 IE-001 N
1 IE 001 N
1 26-001 N
1 IE-001 N
1 4E-001 N
8 IE'002 N

Soil
Indullrlal
mgftg

27E*004N
1 OE-004 N
4 IE. 004 N
8 2E.004 N
4 IE'007 N
14E.006N
1 46*006 N
5 16*005 N
2 06.003 N
4 8E-001 C
5 26.001 C
6 16*004 N
1 OE.OO5 N
8 2E-003 N
1 OE-004 N

1 OE'004 N
1 06-004 N

4.66*001 C
82E-003 N
2 16-001 C
1 26.006 N
61E*002N
4 16*005 N
3 BE 005 C

6 16*002 N
2 26*002 C
2 9E«001 C
1 IE'002C
6 16.004 N
2 9E-001 C

7 5E*002 C
2 06*004 N
1 46*002 N
1 46-002 N
1 8E-002 N
1 6E-002 N
1 6E-002 N
1 86-002 N
16E-002N
20E*004 N
1 26.006 N

Residential
mgftg

1 OE.003 N
39E.002 N
t.6E*003 N
3 IE-003 N
1 66-006 N
556*004 N
55E*004 N
20E*004 N
7 8E*OOI N
5 36-002 C
5 86.000 C
2 3E-OO3 N
39E.003 N
3 IE" 002 N
39E.002 N

3 9E> 002 N
396*002 N
53E.OOO C
3 IE'002 N
2 4E.OOO C
4 76-004 N
2 36-001 N
1 66*004 N
4.36-006 C
236*001 N
256*001 C
32E-OOOC
1 26*001 C
2 36-003 N
3 26 002 C

B4E-001 C
7 8E-002 N
SSE'OOON
5 5E-000 N
7 OE.OOO N
63E-000 N
63E.OOON
706*000 N
6 36. 000 N
7 BE -002 N
4 7E*004 N

Region III SSLi
Soil, for grounrjwaler migration
DAF1
mg/kg

1 46-000

DAF20
mg/kg

28E-OOIN

956 001
166-000
1.7E-004

776-002
8 3E-003
296*000
436-007
336-002
206-004
34E-005
24E-003

1 9E-001 N
31E*001N
3 3E-003 C

1 5E-004N
1 7E-001N

5 7E-OOI N
6 6E-OO6 C
6 66-001 N
4 06-003 C
6 8E-004 C
4.8E-002 C

1 BE 001 36E*OOON

I
__b
••̂ J
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Chemical
TITANIUM
TITANIUM DIOXIDE
TOLUENE
TOLUENE-2.4 DIAMINE
rOt-UENE-2.5 DIAHINE
TOLUENE-2.6 DIAMINE
P-TOLUIOINE
TOXAPHENE
1.2.4-TRIBROMOBENZENE
TRI8UTYLTIN OXIDE
2.4.6-TRICHLOROANILINE
1.2.4-TRICHLOROBENZENE
1 . 1 . 1-TRICHLOROE THANE
1.1.2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
2.4.5-TRICHLOROPHENOL
2.4.6-TRICHLOROPHENOL
2.4.5-T
2-(2.4.5-TRICHLOROPHENOXY)PROPIONICACID
1 . 1 .2-TRICHLOROPROPANE
1.2.3-TRICHLOROPROPANE
1.2.3-TRICHLOROPROPENE
1 . 1 ,2-TRICHLORO- 1 ,2,2-TRIFLUOROETHANE
t ,2.4-TRIMETHYLBENZENE
1 .3.5-TRIMETHYLBENZENE
TRIMETHYL PHOSPHATE
1 .3.5-TRINITROBENZENE
2.4.6 TRINITROTOLUENE
"URANIUM (SOLUBLE SALTS; from IRIS)
"URANIUM (SOLUBLE SALTS; provisional)
VANADIUM
VANADIUM PENTOXIDE
VANADIUM SULFATE
VINCLOZOLIN
VINYL ACETATE
"VINYL CHLORIDE: lifetime
"VINYL CHLORIDE adult
WARFARIN
MXYLENE
Q-XYLENE
P-XYLENE

CAS
7440321

1346367?
10666:
9580)
9570!

62340!
10649<

800135:
61554:
5939!

63493!
12082

71551
7900!
79011
7569'
B595<
8806:
9376!
9372

598771

9619!
7613
95631

108671
51256
9935'

116961
7440611
744061
744062!

131462
1678581
50471441

10805'
7501'
750V
6181:

10639:
95471

10642:

RIDo CSFo RIDI
mgfkgft) 1/mg/kgW mgftg/d

CSFI
1/mO/kg/d VOC

4 OOE '000 E 6 60E-003 E
4 OOE. 000 E B.60E-003E
200E-001I 1 14E-OOI 1 y

320E>OOOH
6 OOE 001 H
2 OOE 001 H

1 90E-OOI H
1 IOE'000 1

5 OOE-003 1
1 IOE'000 1

3 OOE-004 1
3 40E-002 H

IOOE-0021 5.70E-002H y
2 BOE-OOI E 6 30E-OOI E y
4 OOE-003 1 570E002I 560E-002I y
6 OOE-003 E 110E002E 6 OOE 003 Ey
3 OOE 001 I 2 OOE 001 A y
1 006 -001 1

1 10E-002 1 1 OOE 0021
IOOE-0021
8 OOE 0031
5 OOE 0031 y
6 OOE 0031 2 OOE' 000 E 1.4E-003E y
5 OOE 003 H y

3.00E>OOII BBOE'OOOH y
5 OOE 002 E 170E-003E y
5 OOE 002 E 1.70E-003E y

3.70E-002 H
300E-002I
5 OOE 004 1 3 OOE 002 1
3 OOE-003 1
2 OOE-004 E
7 OOE 003 H
9 OOE 003 1
2 ODE-002 H
2 50E 002 1
1006 '000 H 5 7 IE-0021 y
3 ODE-0031 ISOE'DOOI 1 8E-002 1 3 OOE 0021 y
3DOE-003I 750E-OOII 2 8E-002 1 15E-002I y
3 OOE-004 1

2 OOE' 000 H
2 OOE '000 H

y
y
y

....c.c.*̂ *.̂

Tap
water
ug/l

ISE'DOSN
156'005N
7 56' 002 N
2 IE-002 C

2 26<004 N
7 36-003 N
3 SE-001 C
6 IE-002 C
1 86'002 N
1 IE'001 N
2.0E'OOOC
19E-002N
3 2E>003 N
19E-001C

16E.OOOC
13E'003N
3.7E'003N
6 IE. 000 C
37E.002N
2 9E'002 N
3.0E'001N
53E-003C

3 OE'001 N
5 9E-004 N
1 2E'001 N
1 2E'001 N
IBE'OOOC
1 1E-003N
22E'OOOC 1
1. IE'002 N
7.3E.OOON
26E-002N
33E.002N
73E.002N
9 IE -002 N
4.1E<002 N
4 OE 002 C
8 IE-002 C
1. IE'001 N
12E-004N
1 2E«004N

Risk-based concenlrellont
Ambient
air
uglm3

3 IE. 001 N
3 IE'001 N
42E-002N
20E-003C
22E.003N
73E'002N
3.3E-002 C
57E-003C
1 BE'OOIN
1 lE'OOON
1.BE-001 C

2. IE'002 N
2.3E.003N
1 IE 001 C
10E '000 C
73E-002N
37E.002N
B.3E-001 C
3 7E-001 N
2 9E-001 N
I.BE'001 N
3 IE-003 C
I.BE'OOIN
3. IE '004 N
62E'OOON
62E-OOON
1.7E-OOIC
1 IE'002N
2 IE-001 C 1
1 IE'001 N

7 3E 001 N
26E'D01N
3.3E'001N
73E.OOIN
9 IE'001 N
2 IE' 002 N

2 IE-001 C
4 2E-OOI C
I.IE'OOON
73E-003N
73E'003N

Fish

5.4E'003 N
54E-003 N
2 JE'002 N
9 9E-004 C
8 IE'002 N
2 7E-002 N
1 7E-002 C
2 9E-003 C
6 BE 'ODD N
4 IE-001 N
9 3E-002 C
1.4E«001 N
3 BE '002 N
5 5E-002 C
2 9E-OOI C

4 IE'002 N
14E'002 N
2 9E-001 C
1 4E>001 N
1 IE'001 N
6.BE<000 N
1 6E-003 C

66E-OOON
4 IE'004 N
68E<001 N
68E.OOI N
B.SE-002 C

4 IE-001 N
1 IE-001 C t

4 IE'000 N
27E-001 N

95E>000 N
1 2E-001 N
27E.001 N
34E.OOI N
1 4E-003 N

2 IE-003 C
4 2E-OOJ C
4. IE-001 N
2 7E>003 N
27E-003N

Soil
Industrial
mgftg

8 2E'006 N
8.2E'006 N
4 IE'005 N
IBE'OOOC
1 2E'006 N
4 IE'005 N
3 OE'001 C
5 2E'000 C
t.OE<004 N
6 IE'002 N
1 7E<002 C
2 OE'004 N
5 7E-005 N
1 OE'002 C
52E'002 C
6 IE'005 N
20E-005 N
5 2E-002 C
20E.004 N
1 6E-004 N
1 OE'004 N
29E'OOOC
1 OE-004 N
6 IE'007 N
ICE. 005 N
1-OE'OOSN
1 5E.002 C
6 IE'004 N
1 9E.002 C 1
6 IE'003 N
4 1E-002 N
1 4E'004 N
1 6E>004 N
4 IE'004 N
5 IE'004 N
2 OE'006 N
3 BE'OOO C
7 6E'000 C
6 IE. 002 N
4 IE'006 N
4 IE'006 N

Residential
mo*g

3 IE'005 N
3 IE'005 N
1 6E'004 N
2 OE-001 C

4 7E-004 N
1 6E.004 N
34E-000 C
5 86 001 C
3 9E-002 N
2 3E.OOI N
1 9E'OOI C
7 8E-002 N
2 2E<004 N
1. 1E«OOI C
58E'001 C t
2 3E-004 N
7 8E<003 N
SSE'001 C
7 SE'002 N
6 3E'002 N
3.9E-002 N
3 2E-001 C
39E.002 N
2 3E.006 N
39E-003 N
39E.003 N
1 7E-001 C
23E-003N
2 IE'001 C 1
2 3E'002 N
1 6E'OOt N
55E'002 N
7 OE'002 N
1 6E.003 N
20E-003 N
7. BE '004 N
4 3E-001 C
8 5E-001 C
2 3E'OOI N
16E.005N
16E-005 N

Reoton 111831s
Soil, lor grourxtwaler migration
DAF1
mglkg

44E-001

OAF 20
moAB

B.BE'OOON

3 OE-004
3. IE 002

36E-001
30E«000
3.9E-005
7.7E-004
1. IE'000

98E-002
1. IE'000
1.2E-002
16E-006
12E-002
12E.002

5.9E-003 C
6.3E-001 C

75E.OOON
6 OE'001 N
7 9E-004 C
1.SE-002C

2 3E.OOI N

20E.OOON

2. IE'001 N
2.5E-001 N
36E-005C
2 SE-001 N
23E-003N

26E.002

87E-002

5 IE '003 N

t.7E'OOON
1.7E-005 3.3E-004 C
3 3E-005 B BE-004 C
2 2E-002 4.4E-001 N
13E.001
1 IE'001

2 56-002 N
23E-002N
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Chemical
XYIENES
ZINC
ZINC PHOSPHIDE
ZINEB

CAS
1330207
744086(
1314)47

12122671

RIDo CSFo RIOI CSFI
mg/kg/d 1/mgftgfd mg/kg/d 1/mg/kgfd VOC

200E.OOOI y
3 OOE-001 I

3E-004 1
SE 002 1

Risk-bated concentration*
Tap
water
ugn

12E>004N
1 1E>004N
1 IE-001 N
I6E-003N

Ambient
air
ugfm3

73E-003N
1 IE-005 N
1 IE-OOON
18E-002N

Fish

2 7E-003 N
4 1E.002 N
4 1E-001 N
68E»001 N

Soil
Indullrlal
mg/kg

4 IE-006 N
6 IE-005 N
6 IE-002 N
1 OE-005 N

Residential
mgrVg

16E.005N
2 3E-004 N
2 3E-001 N
3 9E-003 N

Region III SSLs
Sol), lor groundwatar migration
OAF1
mo/kg

85E-000
68E-002

DAF20
mg*g

1 7E.002M
1 4E-004N
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ENVIRONMENTAL PROTECTION
AGENCY
[FRL-OW-6186-6a]

National Recommended Water Quality
Criteria; Republication

Editorial Note: FR Doc. 98-30272 was
originally published as Part IV (63 FR 67548-
67558) in the issue of Monday, December 7,
1998. At the request of the agency, due to
incorrect footnote identifiers in the tables,
the corrected document is being republished
in its entirety.
AGENCY: Environmental Protection
Agency (EPA).
ACTION: Compilation of recommended
water quality criteria and notice of
process for new and revised criteria.
SUMMARY: EPA is publishing a
compilation of its national
recommended water quality criteria for
157 pollutants, developed pursuant to
section 304 (a) of the Clean Water Act
(CWA or the Act). These recommended
criteria provide guidance for States and
Tribes in adopting water quality
standards under section 303 (c) of the
CWA. Such standards are used in
implementing a number of
environmental programs, including
setting discharge limits in National
Pollutant Discharge Elimination System
(NPDES) permits. These water quality
criteria are not regulations, and do not
impose legally binding requirements on
EPA. States. Tribes or the public.

This document also describes changes
in EPA's process for deriving new and
revised 304 (a) criteria. Comments
provided to the Agency about the
content of this Notice will be considered
in future publications of water quality
criteria and in carrying out the process
for deriving water quality criteria. With
this improved process the public will
have more opportunity to provide data
and views for consideration by EPA.
The public may send any comments or
observations regarding the compilation
format or the process for deriving new
or revised water quality criteria to the
Agency now, or anytime while the
process is being implemented.
ADDRESSES: A copy of the document,
"National Recommended Water Quality
Criteria" is available from the U.S. EPA,
National Center for Environmental
Publications and Information, 11029
Kenwood Road, Cincinnati. Ohio 45242,
phone (513) 489-8190. The publication
is also available electronically at: http:/
Avww.epa.gov/ost. Send an original and
3 copies of written comments to W-98-
24 Comment Clerk, Water Docket, MC
4104. US EPA. 401 M Street, S.W..
Washington, D.C. 20460. Comments
may also be submitted electronically to

OW-Docket@epamail.epa.gov.
Comments should be submitted as a
WP5.1, 6.1 or an ASCII file with no form
of encryption. The documents cited in
the compilation of recommended
criteria are available for inspection from
9 to 4 p.m., Monday through Friday,
excluding legal holidays, at the Water
Docket, EB57, East Tower Basement,
USEPA. 401 M St, S.W., Washington,
D.C. 20460. For access to these
materials, please call (202) 260-3027 to
schedule an appointment.
FOR FURTHER INFORMATION CONTACT:
Cindy A. Roberts, Health and Ecological
Criteria Division (4304), U.S. EPA, 401
M. Street, S.W., Washington, D.C.
20460; (202) 260-2787;
roberts.cindy@epamail.epa.gov.
SUPPLEMENTARY INFORMATION:

I. What Are Water Quality Criteria?
Section 304(a)(l) of the Clean Water

Act requires EPA to develop and
publish, and from time to time revise,
criteria for water quality accurately
reflecting the latest scientific
knowledge. Water quality criteria
developed under section 304 (a) are
based solely on data and scientific
judgments on the relationship between
pollutant concentrations and
environmental and human health
effects. Section 304 (a) criteria do not
reflect consideration of economic
impacts or the technological feasibility
of meeting the chemical concentrations
in ambient water. Section 304 (a) criteria
provide guidance to States and Tribes in
adopting water quality standards that
ultimately provide a basis for
controlling discharges or releases of
pollutants. The criteria also provide
guidance to EPA when promulgating
federal regulations under section 303 (c)
when such action is necessary.
n. What is in the Compilation
Published Today?

EPA is today publishing a
compilation of its national
recommended water quality criteria for
157 pollutants. This compilation is also
available in hard copy at the address
given above.

The compilation is presented as a
summary table containing EPA's water
quality criteria for 147 pollutants, and
for an additional 10 pollutants, criteria
solely for organoleptic effects. For each
set of criteria, EPA lists a Federal
Register citation, EPA document
number or Integrated Risk Information
System (IRIS) entry (www.epa.gov/
ngispgm3/iris/irisdat). Specific
information pertinent to the derivation
of individual criteria may be found in
cited references. If no criteria are listed

for a pollutant, EPA does not have any
national recommended water quality
criteria.

These water quality criteria are the
Agency's current recommended 304 (a)
criteria, reflecting the latest scientific
knowledge. They are generally
applicable to the waters of the United
States. EPA recommends that States and
Tribes use these water quality criteria as
guidance in adopting water quality
standards pursuant to section 303(c) of
the Act and the implementing of federal
regulations at 40 CFR part 131. Water
quality criteria derived to address site-
specific situations are not included;
EPA recommends that States and Tribes
follow EPA's technical guidance in the
"Water Quality Standards Handbook—
2nd Edition." EPA. August 1994. in
deriving such site-specific criteria. EPA
recognizes that in limited circumstances
there may be regulatory voids in the
absence of State or Tribal water quality
standards for specific pollutants.
However, States and Tribes should
utilize the existing State and Tribal
narrative criteria to address such
situations; States and Tribes may
consult EPA criteria documents and
cites in the summary table for additional
information.

The national recommended water
quality criteria include: previously
published criteria that are unchanged;
criteria that have been recalculated from
earlier criteria; and newly calculated
criteria, based on peer-reviewed
assessments, methodologies and data,
that have not been previously
published.

The information used to calculate the
water quality criteria is not included in
the summary table. Most information
has been previously published-by the
Agency in a variety of sources, and the
summary table cites those sources.

When using these 304 (a) criteria as
guidance in adopting water quality
standards, EPA recommends States and
Tribes consult the citations referenced
in the summary table for additional
information regarding the derivation of
individual criteria.

The Agency intends to revise the
compilation of national recommended
water quality criteria from time to time
to keep States and Tribes informed as to
the most current recommended water
quality criteria.
HJ. How Are National Recommended
Water Quality Criteria Used?

Once new or revised 304 (a) criteria
are published by EPA, the Agency
expects States and Tribes to adopt
promptly new or revised numeric water
quality criteria into their standards
consistent with one of the three options
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in 4 OCFR 131.11. These options are: (1)
Adopt the recommended section 304 (a)
criteria; (2) adopt section 304 (a) criteria
modified to reflect site-specific
conditions; or. (3) adopt criteria derived
using other scientifically defensible
methods. In adopting criteria under
option (2) or (3), States and Tribes must
adopt water quality criteria sufficient to
protect the designated uses of their
waters. When establishing a numerical
value based on 304 (a) criteria. States
and Tribes may reflect site specific
conditions or use other scientifically
defensible methods. However, States
and Tribes should not selectively apply
data or selectively use endpoints,
species, risk levels, or exposure
parameters in deriving criteria; this
would not accurately characterize risk
and would not result in criteria
protective of designated uses.

EPA emphasizes that, in the course of
carrying out its responsibilities under
section 303(c), it reviews State and
Tribal water quality standards to assess
the need for new or revised water
quality criteria. EPA generally believes
that five years from the date of EPA's
publication of new or revised water
quality criteria is a reasonable time by
which States and Tribes should take
action to adopt new or revised water
quality criteria necessary to protect the
designated uses of their waters. This
period is intended to accommodate
those States and Tribes that have begun
a triennial review and wish to complete
the actions they have underway,
deferring initiating adoption of new or
revised section 304 (a) criteria until the
next triennial review.
IV. What is the Status of Existing
Criteria While They Are Under
Revision?

The question of the status of the
existing section 304 (a) criteria often
arises when EPA announces that it is
beginning a reassessment of existing
criteria. The general answer is that
water quality criteria published by EPA
remain the Agency's recommended
water quality criteria until EPA revises
or withdraws the criteria. For example,
while undertaking recent reassessments
of dioxin, PCBs, and other chemicals,
EPA has consistently upheld the use of
the current section 304 (a) criteria for
these chemicals and considers them to
be scientifically sound until new, peer
reviewed, scientific assessments
indicate changes are needed. Therefore,
the criteria in today's notice are and will
continue to be the Agency's national
recommended water quality criteria for
States and Tribes to use in adopting or
revising their water quality standards
until superseded by the publication of

revised criteria, or withdrawn by notice
in the Federal Register.
V. What is the Process for Developing
New or Revised Criteria?

Section 304 (a) (1) of the CWA requires
the Agency to develop and publish, and
from time to time revise, criteria for
water quality accurately reflecting the
latest scientific knowledge. The Agency
has developed an improved process that
it intends to use when deriving new
criteria or conducting a major
reassessment of existing criteria. The
purpose of the improved process is to
provide expanded opportunities for
public input, and to make the process
more efficient.

When deriving new criteria, or when
initiating a major reassessment of
existing criteria, EPA will take the
following steps.

1. EPA will first undertake a
comprehensive review of available data
and information.

2. EPA will publish a notice in the
Federal Register and on the Internet
announcing its assessment or
reassessment of the pollutant. The
notice will describe the data available to
the Agency, and will solicit any
additional pertinent data or views that
may be useful in deriving new or
revised criteria. EPA is especially
interested in hearing from the public
regarding new data or information that
was unavailable to the Agency, and
scientific views as to the application of
the relevant Agency methodology for
deriving water quality criteria.

3. After public input is received and
evaluated, EPA will then utilize
information obtained from both the
Agency's literature review and the
public to develop draft recommended
water quality criteria.

4. EPA will initiate a peer review of
the draft criteria. Agency peer review
consists of a documented critical review
by qualified independent experts.
Information about EPA peer review
practices may be found in the Science
Policy Council's Peer Review Handbook
(EPA 100-B-98-001, www.epa.gov).

5. Concurrent with the peer review in
step four, EPA will publish a notice in
the Federal Register and on the Internet,
of the availability of the draft water
quality criteria and solicit views from
the public on issues of science
pertaining to the information used in
deriving the draft criteria. The Agency
believes it is important to provide the
public with the opportunity to provide
scientific views on the draft criteria
even though we are not required to
invite and respond to written
comments.

6. EPA will evaluate the results of the
peer review, and prepare a response
document for the record in accordance
with EPA's Peer Review Handbook. EPA
at the same time will consider views
provided by the public on issues of
science. Major scientific issues will be
addressed in the record whether from
the peer review or the public.

7. EPA will then revise the draft
criteria as necessary, and announce the
availability of the final water quality
criteria in the Federal Register and on
the Internet.
VI. What is the Process for Minor
Revisions to Criteria?

In addition to developing new
criteria, and conducting major
reassessments of existing criteria, EPA
also from time to time recalculates
criteria based on new information
pertaining to individual components of
the criteria. For example, in today's
notice, EPA has recalculated a number
of criteria based on new, peer-reviewed
data contained in EPA's IRIS. Because
such recalculations normally result in
only minor changes to the criteria, do
not ordinarily involve a change in the
underlying scientific methodologies,
and reflect peer-reviewed data, EPA will
typically publish such recalculated
criteria directly as the Agency's
recommended water quality criteria. If it
appears that a recalculation results in a
significant change EPA will follow the
process of peer review and public input
outlined above. Further, when EPA
recalculates national water quality
criteria in the course of proposing or
promulgating state-specific federal
water quality standards pursuant to
section 303(c), EPA will offer an
opportunity for national public input on
the recalculated criteria.
VH. How Does the Process Outlined
Above Improve Public Input and
Efficiency?

In the past. EPA developed draft
criteria documents and announced their
availability for public comment in the
Federal Register. This led to new data
and views coming to EPA's attention
after draft criteria had already been
developed. Responding to new data
would sometimes lead to extensive
revisions.

The steps outlined above improve the
criteria development process in the
following ways.

1. The new process is Internet-based
which is in line with EPA policy for
public access and dissemination of
information gathered by EPA. Use of the
Internet will allow the public to be more
engaged in the criteria development
process than previously and to more
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knowledgeably follow criteria
development. For new criteria or major
revisions, EPA will announce its
intentions to derive the new or revised
criteria on the Internet and include a list
of the available literature. This will give
the public an opportunity to provide
additional data that might not otherwise
be identified by the Agency.

2. The public now has two
opportunities to contribute data and
views, before development and during
development, instead of a single
opportunity after development.

3. EPA has instituted broader and
more formal peer review procedures.
This independent scientific review is a
more rigorous disciplinary practice to
ensure technical improvements in
Agency decision making. Previously,
EPA used the public comment process
outlined above to obtain peer review.
The new process allows for both public
input and a formal peer review,

resulting in a more thorough and
complete evaluation of the criteria.

4. Announcing the availability of the
draft water quality criteria on the
Internet will give the public an
opportunity to provide input on issues
of science in a more timely manner.
Vffl. Where Can I Find More
Information About Water Quality
Criteria and Water Quality Standards?

For more information about water
quality criteria and Water Quality
Standards refer to the following: Water
Quality Standards Handbook (EPA 823-
B94-005a); Advanced Notice of
Proposed Rule Making (ANPRM). (63 FR
36742); Water Quality Criteria and
Standards Plan—Priorities for the
Future (EPA 822-R-98-003); Guidelines
and Methodologies Used in the
Preparation of Health Effects
Assessment Chapters of the Consent
Decree Water Criteria Documents (45 FR

79347); Draft Water Quality Criteria
Methodology Revisions: Human Health
(63 FR 43755, EPA 822-Z-98-001); and
Guidelines for Deriving Numerical
National Water Quality Criteria for the
Protection of Aquatic Organisms and
Their Uses (EPA 822/R-85-100);
National Strategy for the Development
of Regional Nutrient Criteria (EPA 822-
R-98-002).

These publications may also be
accessed through EPA's National Center
for Environmental Publications and
Information (NCEPI) or on the Office of
Science and Technology's Home-page
(www.epa.gov/OST).
IX. What Are the National
Recommended Water Quality Criteria?

The following compilation and its
associated footnotes and notes presents
the national recommended water quality
criteria.
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NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR PRIORITY Toxic POLLUTANTS

Priority pollutant

2 Arsenic ...................................

3 Beryllium ................................
4 Cadmium ................................
5a Chromium III ........................

5b Chromium VI ........................
6 Copper ...................................
7 Lead .......................................
8 Mercury ..................................
9 Nickel .....................................
10 Selenium ..............................

11 Silver ....................................
12 Thallium ...............................
13 Zinc ......................................

14 Cyanide ................................

15 Asbestos ..............................
16 2, 3, 7, 8-TCDD Dioxin ........
17 Acroleln ................................
18 Acrylonltrile ..........................
19 Benzene ...............................
20 Bromoform ...........................
21 Carbon Tetrachlorlde ...........
22 Chlorobenzene .....................
23 Chlorodlbromomethane .......
24 Chloroethane .......................
25 2-Chloroethylvlnyl Ether .......
26 Chloroform ...........................
27 Dlchlorobromomethane ........
28 1,1-Dichloroethane ...............
29 1 ,2-Dichloroethane ...............
30 1,1-Dichloroethylene ............
31 1 ,2-Dichloropropane ............
32 1,3-Dlchloropropene' ............
OQ F*thulhi0n7onA

34 Methyl Bromide ....................
35 Methyl Chloride ....................
36 Methylene Chloride ..............
37 1,1,2,2-Tetrachloroethane ....
38 Tetrachloroethylene .............
39 Toluene ................................
40 1 ,2-Trans-Dlchloroethylene ..
41 1.1,1-Trlchloroethane ...........
42 1.1,2-Trichloroethane ...........
43 Trlchloroethylene .................
44 Vinyl Chloride .......................
45 2-Cnlorophenol ....................
46 2,4-Dlchlorophenol ...............
47 2,4-Dlmethylphenol ..............
48 2-Methyl-4,6-Dlnltrophenol ...
49 2,4-Dlnitrophenol ..................
50 2-Nitrophenol .......................
51 4-Nitrophenol .......................
52 3-Methvl-4-Chlorouhenol .....

GAS No.

7440360
7440382

7440417
7440439

16065831

18540299
7440508
7439921
7439976
7440020
7782492

7440224
7440280
7440666

57125

1332214
1746016
107028
107131
71432
75252
56235

108907
124481
75003

110758
67663
75274
75343

107062
75354
78875

542756
100414

7AQ1Q

74873
TCAQO

79345
127184
108883
156605
71556
79005
yonifi
75014
95578

•i OAR1O

105679
534521
51285
88755

100027
59507

Freshwater

CMC CCC
(ng/L) (ng/L)

34QAO.K . .......... 150*^K .............

43D.E.K 22D'E-K ..
570D.E.K .... 74D.E.K ....

16° K ................. 11D.K .................
13D,E.K.cc g()D.E,K,cc

65D.B.bb.gi ......... 2.5D^bb-«« ........
•) 4D,K.hh 077D'K'hh

47QD.B.K . .. . 52D.B.K ...

L.R.T . . ....... 5QT ............. ....

3.4D.E.Q ......... ................. . . .....

120D .̂K 120D^K

22K'Q .. ......... 52K^ .....

Saltwater

CMC CCC
(iig/U (ng/L)

ggA.D.bb . . 36A.D.bb

42D,bb . .. 93o.bb

1,100D-bb ....... SQo.hb
4QD.cc.rr 3 1 o.ec.rr
21QD.bb .......... . 8.1D'bb

1 Qo.M.hh 094D'«M'
74D.bb 82D'bb

29fJD.bb.dd 71 D. bb. dd

1.9D-o ................ ............................

9QD.bb SI0'1*

1 Q.bb •) Q.bb

Human health for consumption of:

Water + orga- Organism only
nlsm (ng/L) (ng/U

14B.z ................. 4300" ................

0.018CMS . . ...... 0.14c.M.s ...........
).Z I

J.Z J

J.Z Tol.l I
J.Z Tol.l I

1,300" ............... ............................
i i
0.050 D ............... 0.051° ...............
610" .................. 4,600B ...............

170Z .................. 11.000 ................

1.7B ................... 6.3» ...................

9.100" ............... 69,000" .............

700°.z ............... 220,000B-H ........
7 million flbers/L1 ............................
1.3E-8C ............. 1.4E-8C .............
320 ..................... 780 .....................
0.059B-C ............. 0.66B.C ...............
1.2B-C... .............. 71 D.C ..................
4.3B-C ................. 360B.c ................
0.25B.c ............... 4.4B.C .................
68QB.Z ................ 21.000"." ..........
0.41 B.C ............... 34B.c ..................

5.7n.c. ....... ......... 470B.c ................
0.56B'C ............... 46n-c ..................

038D.C ..... ......... 99B'C ...............
0.057°.c ............. 3.2".c .................
0.52B.c ............... 39B.c ..................
10B .................... 1,700° ...............
3,100 o-z ............. 29,000 B .............
48B .................... 4000° ................
j j
4.7B-<= ................. 160QB.C ..............
0.17B.C ............... HB.C ..................
0.8C ................... 8.85C .................
6,800 B* ............. 200,000° ...........
70QB* ................ 140,000" ...........
J.Z J .

0.60B-C ............... 42«.c ..................
2.7C ................... 81 c ....................
2.QC ................... 525c ..................
120°." ............... 400«>." ...............
93B^° ................. 7908-" ...............
54QB." ............... 2,300°." ............
13.4 .................... 765 .....................
70° .................... 14,000° .............

u u

FR cite/source

57 FR 60848
62 FR 42160
57 FR 60848
62 FR 42160
62 FR 42160
EPA 820/B-96-001
62 FR 42160
fiO FR iio^ftrt
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NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR PRIORITY Toxic POLLUTANTS—Continued

Priority pollutant

53 Pentacnlorophenol ...............
54 Phenol ..................................

55 2,4,6-Trlchlorophenol ...........
56 Acenaphthene ......................
57 Acenaphthylene ...................
58 Anthracene ...........................
59 Benzidine .............................
60 BenzoaAnthracene ..............
61 BenzoaPyrene .....................
62 BenzobFluoranthene ............
63 BenzoghiPerylene ................
64 BenzokFluoranthene ............
65 Bis2-ChloroethoxyMethane ..
66 Bis2-Chloroethyltther ..........
67 Bis2-ChloroisopropylEther ...

68 Bls2-ElhylhexylPhthalate* ...
69 4-Bromophenyl Phenyl Ether
70 Butylbenzyl Phthalatew ........
71 2-Chloronaphthalene ...........
72 4-Chlorophenyl Phenyl Ether
73 Chrysene ..............................
74 Dlbenzoa.hAnthracene ........
75 1 ,2-Dichlorobenzene ............
76 1 ,3-Dichlorobenzene ............
77 1 ,4-Dlchlorobenzene ............
78 3,3'-Dlchlorobenzldine .........
79 Dlethyl Phthalatew ..............
80 Dimethyl Phthalatew ...........
81 DI-n-Butyl Phthalatew ..........
82 2,4-Dinitrotoluene .................
83 2,6-Dlnltrotoluene .................
84 Di-n-Octyl Phthalate .............
85 1 ,2-Dlphenylhydrazlne .........
86 Fluoranthene ........................
87 Fluorene ...............................

89 Hexachlorobutadiene ...........
90 Hexachlorocyclopentadlene
Q1 Uava/*hlrtmalhfln0

92 Ideno 1 ,2,3-cdPyrene ..........
93 Isophorone ...........................
94 Naphthalene .........................
95 Nitrobenzene ........................
96 N-Nitrosodlmethylamlne .......
97 N-Nitrosodl-n-Propylamlne ...
98 N-Nitrosodiphenylamlne .......
99 Phenanthrene ......................

101 1 ,2,4-Trlchlorobenzene ......
102 Aldrln ..................................
103 alpha-BHC .........................
104 beta-BHC ...........................
105 gamma-BHC (Llndane) ......
106 delta-BHC ..........................
107 Chlordane ..........................

CAS No.

87865
108952

88062
83329

208968
120127
92875
56553
50328

205992
191242
207089
111911
111444

39638329

117817
101553
85687
91587

7005723
218019
53703
95501

541731
106467
91941
84662

131113
84742

121142
606202
117840
122667
206440
86737

118741
87683
77474
67721

193395
78591
91203
98953
62759

621647
86306
85018

129000
120821
309002
319846
319857
58899

319868
57749

Freshwater

CMC CCC
(ng/L) (ng/L)

19F'K .................. 15p-K ..................

3.0° ................... ............................

0.95K ................. ............................

2.4° ................... 0.0043°-" ..........

Saltwater

CMC CCC
(Hg/L) (ng/L)

13bb ................... 7.9bl> ..................

1.3° ................... ............................

0.16° ................. ............................

0.09° ................. 0.004°." ............

Human health for consumption of:

Water + orga- Organism only
nism (ng/L) (ng/L)

0 28 n'c 8 2 B.C."
21,000"." .......... ............................

4,600,000 B.H.U ...
2.1 B.C.U .............. 6.5B-C .................
1.200B-U ............ 2,700B." ............

9,600B ............... 110,000" ...........
0.00012 DC ......... 0.00054 B.C .........
0.0044B'C ........... 0.049B-c .............
0.0044B'C ........... 0.049B-c .............
0.0044 B.C ........... 0.049B-c .............

0.0044 B.C ........... 0.049 B'c .............

0.031 B.C ............. 1.4"'c .................
1,400B ............... ............................

170,000" ...........
1.8".c ................. 5.9D'C .................

3,000B ............... 5,200B ...............
1,700" ............... 4.300" ...............

0.0044".c ........... 0.049D.c .............
0.0044 B-C ........... 0.049B'C .............
2,700"-z ............. 17,000B .............
400 ..................... 2,600 ..................
40QZ .................. 2,600 ..................
0.048.C ............... 0.077B-c .............
23,000" ............. 120,000" ...........
313,000 .............. 2,900.000 ...........
2,700B ............... 12,000" .............
0.11 c ................. 9.1 c ...................

0.040B-C ............. 0.54B.c ...............
300B .................. 370" ..................
1,300" ............... 14.000" .............
0.00075 "-c ......... 0.00077 ".c .........
0.44o.c ............... 50B-c ..................
24Q".u.z ............. 17,000B-»-u ........
1 9B'C 89B'C . ............
0.0044".c ........... 0.049".c .............
36".c .................. 2.600".c .............

17" .................... 1,900"."." ..........
0.00069".c ......... 8.1 ".c .................
0.005".c ............. 1.4".c .................
5.0".c ................. 16"'c ..................

960" .................. 11,000" .............
260Z .................. 940 .....................
0.00013"'C ......... 0.00014"'c .........
0.0039 "-c ........... 0.013 B.C .............
0.014B'C ............. 0.046B'C .............
0.019C ............... 0.063C ...............

o'xioaii'nic"'""""" 6.0022 n'^ •"•••"•••

FR cite/source

62 FR 42160
62 FR 42160
57 FR 60848
62 FR 42160
62 FR 42160

62 FR 42160
57 FR 60848
62 FR 42160
62 FR 42160
62 FR 42160

62 FR 42160

57 FR 60848
62 FR 42160
57 FR 60848
57 FR 60848

62 FR 42160
62 FR 42160

62 FR 421 60
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
57 FR 60848
57 FR 60848
57 FR 60848
57 FR 60848
57 FR 60848

57 FR 60848
62 FR 42160
62 FR 42160
62 FR 42160
57 FR 60848
57 FR 60848
57 FR 60848
62 FR 42160
IRIS 11/01/97

57 FR 60848
57 FR 60848
62 FR 42160
57 FR 60848

62 FR 42160
IRIS 11/01/96
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160

62 FR 42160
IRIS 02/07/98
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108 4,4'-DDT .............................
109 4,4'-DDE ............................
110 4,4'-DDD ............................
111 Dleldrln ...............................
112 alpha-Endosullan ...............
113 beta-Endosulfan .................
114 Endosulfan Sulfate .............
115 Endrin .................................
116 Endrin Aldehyde ................
117 Heptachlor ............. ............ .
118 Heptachlor Epoxide ...........
119 Polychlorlnated Biphenyls

PCBs
120 Toxaphene .........................

cnoQ-J
7OCCQ

72548
60571

QCQQOp

OQO1 QCCQ

1031078
7Oonfl

7AP1Q14.
7RAAA

1024573

8001352

1.10 ................... 0.001°." ............

0.24* ................. 0.056K.° ............
0.22°.Y .............. 0.056".Y ............
0.22°-Y .............. 0.056°-Y ............

0.086K ............... 0.036K'° ............

0.52° ................. 0.0038°." ..........
052°'v ......... 0.0038°.v." .......
............................ 0.014N." ............

0.73 .................... 0.0002" .............

0.13° ................. 0.0010... ............

0.71° ................. 0.0019°." ..........
0.034°-Y ............ 0.0087°.Y ..........
0.034°.Y ............ 0.0087°'Y ..........

6.6370 ............... 6.6623°." ..........

0.053° ............... 0.0036°." ..........
0053°.v ............ 0.0036°.v." . .

0 03 N."

0.21 .................... 0.0002" .............

0.00059"-c ......... 0.00059BC .........
0.00059nc ......... 0.00059B.C .........
0.00083".c ......... 0.00084n.c .........
0.00014B-c ......... 0.00014n.c .........
110B .................. 240B ..................
110B .................. 240" ..................
110« .................. 240B ..................
0.76B ................. 0.81 BH ..............
0.76B ................. 0.81 B'H ..............
0.00021 B-c ......... 0.00021 B'c .........
0.00010 B-c ......... 0.00011 B'c .........

0.00017"." ...... 0.00017B-c-'> ......
0.00073n'c ......... 0.00075B'C .........

62 FR 421 60
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
63 FR 16182
62 FR 42160 Ii

CO

Footnotes:AThls recommended water quality criterion was derived from data for arsenic (III), but Is applied here to total arsenic, which might imply that arsenic (III) and arsenic (V) are equally toxic
to aquatic life and that their toxlcities are additive. In the arsenic criteria document (EPA 440/5-84-033, January 1985), Species Mean Acute Values are given for both arsenic (III) and ar-
senic (V) for five species and the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (III) and arsenic (V) for one species; for the fat-
head minnow, the chronic value for arsenic (V) Is 0.29 times the chronic value for arsenic (III). No data are known to be available concerning whether the toxlcities of the forms of arsenic to
aquatic organisms are additive.

"This criterion has been revised to reflect The Environmental Protection Agency's q1* or RID, as contained In the Integrated Risk Information System (IRIS) as of April 8, 1998. The fish
tissue bloconcentratlon factor (BCF) from the 1 980 Ambient Water Quality Criteria document was retained In each case.

cThis criterion is based on carclnogenlcity of 10 6 risk. Alternate risk levels may be obtained by moving the decimal point (e.g., for a risk level of 10-*, move the decimal point In the rec-
ommended criterion one place to the right).D Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metal in the water column. The recommended water quality criteria value was calculated by using the
previous 304(a) aquatic life criteria expressed In terms of total recoverable metal, and multiplying it by a conversion factor (CF). The term "Conversion Factor" (CF) represents the rec-
ommended conversion factor for converting a metal criterion expressed as the total recoverable fraction In the water column to a criterion expressed as the dissolved fraction In the water
column. (Conversion Factors for saltwater CCCs are not currently available. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs.) See "Office
of Water Policy and Technical Guidance on Interpretation and Implementation of Aquatic Life Metals Criteria," October 1, 1993, by Martha Q. Prothro, Acting Assistant Administrator for
Water, available from the Water Resource center, USEPA, 401 M St., SW, mall code RC4100, Washington, DC 20460; and 40 CFR§131.36(b)(1). Conversion Factors applied in the table
can be found In Appendix A to the Preamble— Conversion Factors for Dissolved Metals.EThe freshwater criterion for this metal Is expressed as a function of hardness (mg/L) In the water column. The value given here corresponds to a hardness of 100 mg/L. Criteria values
for other hardness may be calculated from the following: CMC (dissolved) = exp {rru [ln(hardness)J+bA} (CF), or CCC (dissolved) = exp {mc [In (hardness))+bc} (CF) and the parameters
specified In Appendix 6 to the Preamble — Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent.p Freshwater aquatic life values for pentachlorophenol are expressed as a function of pH, and are calculated as follows: CMD=exp(1 .005(pH) - 4.869); CCC=exp(1.005 (pH)-5.134). Val-
ues displayed in table correspond to a pH of 7.8.

°This Criterion is based on 304(a) aquatic life criterion Issued In 1980, and was issued In one of the following documents: Aldrln/Dleldrln (EPA 440/5-80-019), Chlordane (EPA 440/5-80-
027) DOT (EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-80-047), Heptachlor (440/5-80-052), Hexachlorocydohexane (EPA 440/5-80-054), Silver (EPA 440/
5-80-071). The Minimum Data Requirements and derivation procedures were different in the 1980 Guidelines than in the 1985 Guidelines. For example, a "CMC" derived using the 1980
Guidelines was derived to be used as an instantaneous maximum. If assessment Is to be done using an averaging period, the values given should be divided by 2 to obtain a value that Is
more comparable to a CMC derived using the 1985 Guidelines.

"No criterion for protection of human health from consumption of aquatic organisms excluding water was presented In the 1980 criteria document or In the 1986 Quality Criteria for Water.
Nevertheless, sufficient information was presented In the 1980 document to allow the calculation of a criterion, even though the results of such a calculation were not shown In the docu-

' This criterion for asbestos is the Maximum Contaminant Level (MCL) developed under the Safe Drinking Water Act (SDWA). „ . , „
'EPA has not calculated human health criterion for this contaminant. However, permit authorities should address this contaminant In NPDES permit actions using the States existing nar-

d criterion Is based on a 304(a) aquatic life criterion that was issued In the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life In Ambi-
ent Water <EPA-820-B-96-011 September 1996). This value was derived using the GLI Guidelines (60 FR 15393-15399, March 23, 1995; 40 CFR 132 Appendix A); the difference be-
tween the' 1985 Guidelines and the GLI Guidelines are explained on page iv of the 1995 Updates. None of the decisions concerning the derivation of this criterion were affected by any con-
siderations that are specific to the Great Lakes. , , ._.,_.. . „..,*. ..«,.« . jLThe CMC=1/l(f1/CMC1)=(f2/CMC2)) where «1 and f2 are the fractions of total selenium that are treated as selenlte and selenate, respectively, and CMC1 and CMC2 are 185.9 ug/l and

M EPA Is currently reassessing the criteria for arsenic. Upon completion of the reassessment the Agency will publish revised criteria as appropriate.
NPCBs ak a class i of i chemicals which Include aroclors, 1242. 1254. 1221, 1232, 1248. 1260, and 1016, CAS numbers 53469219, 11097691. 11104282, 11141165, 12672296, 11096825

and 1 26741 12 respectively. The aquatic life criteria apply to this set of PCBs. , . . . . , „ , u, . ,
QThe derivation of the CCC for this pollutant did not consider exposure through the diet, which Is probably Important for aquatic life occupying upper trophic levels.
pThis criterion applies to total pcbs, I.e., the sum of all congener or all Isomer analyses.
Q This recommended water quality criterion Is expressed as ug free cyanide (as CN)/L.
"This value was announced (61 FR 58444-58449, November 14, 1996) as a proposed GLI 303(c) aquatic life criterion. EPA is currently working on this criterion and so this value might

change substantially In the near future.s This recommended water quality criterion refers to the Inorganic form only.TThls recommended water quality criterion Is expressed In terms of total recoverable metal In the water column. It is scientifically acceptable to use the conversion factor of 0.922 that was
used In the GLI to convert this to a value that Is expressed in terms of dissolved metal.

organoleptic effect criterion Is more stringent than the value for priority toxic pollutants.
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v This value was derived from data for heptachlor and the criteria document provides Insufficient data to estimate the relative toxlcltles of heptachlor and heptachlor epoxlde.w Although ERA has not published a final criteria document for this compound It is EPA's understanding that sufficient data exist to allow calculation of aquatic criteria. It Is anticipated that
Industry intends to publish In the peer reviewed literature draft aquatic life criteria generated in accordance with EPA Guidelines. EPA will review such criteria for possible Issuance as na-
tional WQC.x There is a full set of aquatic life toxicity data that show that DEHP is not toxic to aquatic organisms at or below its solubility limit.

* This value was derived from data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan.
ZA more stringent MCL has been Issued by EPA. Refer to drinking water regulations (40 CFR 141) or Safe Drinking Water Hotline (1-800-426-4791) for values.
••This CCC Is based on the Final Residue Value procedure In the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines In 1995 (60FR 15393-15399,

March 23, 1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.
bt>Thls water quality criterion Is based on 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the

Protection of Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was issued In one of the following criteria documents: Arsenic (EPA 440/5-84-033), Cadmium (EPA
440/5-84-032). Chromium (EPA 440/5-84-029), Copper (EPA 440/5-84-031), Cyanide (EPA 400/5-84-028), Lead (EPA 440/5-84-027), Nickel (EPA 440/5-86-004), Pentachlorophenol
(EPA 440/5-86-009), Toxaphene (EPA 440/5-86-006), Zinc (EPA 440/5-87-003).

"When the concentration of dissolved organic carbon Is elevated, copper Is substantially less toxic and use of Water-Effect Ratios might be appropriate.
ddThe selenium criteria document (EPA 440/5-87-006). September 1987) provides that If selenium Is as toxic to saltwater fishes In the field as It Is to freshwater fishes in the field, the sta-

tus of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 ng/L In salt water because the saltwater CCC does not take Into account uptake via the
food chain.

"This recommended water quality criterion was derived on page 43 of the mercury criteria document (EPA 440/5-84-026, January 1985). The saltwater CCC of 0.025 ng/L given on page
23 of the criteria document Is based on the Final Residue value procedure In the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines In 1995
(60FR15393-15399, March 23,1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.

"This recommended water quality criterion was derived In Ambient Water Quality Criteria Saltwater Copper Addendum (Draft, April 14, 1995) and was promulgated In the Interim Final Na-
tional Toxics Rule (60FR22228-222237, May 4, 1995).

ii EPA Is actively working on this criterion and so this recommended water quality criterion may change substantially in the near future.
w>Thls recommended water quality criterion was derived from data for Inorganic mercury (II), but is applied here to total mercury. If a substantial portion of the mercury In the water column

Is methylmercury, this criterion will probably be under protective. In addition, even though Inorganic mercury Is converted to methylmercury and methylmercury bloaccumulates to a great ex-
tent, this criterion does not account for uptake via the food chain because sufficient data were not available when the criteria was derived.

NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR NON PRIORITY POLLUTANTS

Non priority pollutant

1 Alkallnltv/
2 Aluminum pH 6.5-9.0 ............................
3 Ammonia ................................................

4 Aesthetic Qualities .................................
5 Rflr*torln

6 Barium ....................................................
7 Boron ......................................................
8 Chloride ..................................................
9 Chlorine ..................................................

1 0 Chlorophenoxy Herbicide 2,4,5,-TP .......
11 Chlorophenoxy Herbicide 2,4-D .............
12 Chloropyrlfos ..........................................
13 Color .......................................................
14 Demeton .................................................
15 Ether, Bis Chloromethyl .........................
16 Gases, Total Dissolved ..........................
17 Guthion ...................................................
18 Hardness ................................................
19 Hexachlorocyclo-hexane-Technlcal .......
20 Iron .........................................................
21 Malathion ................................................
22 Manganese ............................................
23 Methoxychlor ..........................................
24 Mirex ......................................................
25 Nitrates ...................................................
26 Nitrosamlnes ..........................................

CAS No.

7429905
7664417

7440393

16887006
7782505

93721
94757

2921882

8065483
542881

86500

319868
7439896

121755
7439965

72435
2385855

14797558

Freshwater

CMC CCC
(ng/L) (ng/L)

......................... 20000F ............
750 °.' 87°.'.L

Saltwater

CMC CCC
(ng/L) (ng/L)

Human health for consumption of:

Water + orga- Organism only
nism (|ig/L) (WJ/L)

FRESHWATER CRITERIA ARE pH DEPENDENT— SEE DOCUMENT
SALTWATER CRITERIA ARE pH AND TEMPERATURE DEPENDENT "

NARRATIVE STATEMENT— SEE DOCUMENT
FOR PRIMARY RECREATION AND SHELLFISH USES— SEE DOCUMENT

................ ......................... ......................... ......................... 1.000* ............. .........................
NARf

860000° .......... 230000° ..........
19 11

0.083° ............'. 0.041° .............
NARF

......................... 0.1 P." ..............

NARF
.................... 0.01 p.H ............

NARI

......................... 100QP ..............

......................... 0.1 P." ..............

......................... 0.03P." ............

......................... 0.001 P-» ..........

NATIVE STATEMENT— SEE DOCUH

13 .................... 7.5 ...................

0.011 ° ............. 0.0056° ...........
ATIVE STATEMENT— SEE DOCUM
......................... 0.1 P." ..............

ATIVE STATEMENT— SEE DOCUM
......................... 0.01 P'H ............

WIVE STATEMENT— SEE DOCUd

......................... 0.03P." ............

......................... 0.001 p." ..........

/IENT

c
10* .................. .........................
100*'c ............. .........................

ENTF

0.00013B ......... 0.00078B .........
ENTP

/IENT
0.0123 ............. 0.0414 .............
300* ................ .........................

50* .................. 100* ................
100*.c ............. .........................

10.000* ........... .........................
0.0008 ............. 1.24 .................

FR cite/source

Gold Book
53 FR 33178
EPA822-R-98-008
EPA440/5-88-004
Gold Book
Gold Book
Gold Book
Gold Book
53 FR 19028
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
IRIS 01/01/91
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book

I
CO



27 Dinltrophenols ........................................
28 Nitrosodlbutylamlne.N ............................
29 Nltrosodiethylamlne.N ............................
30 Nltrosopyrrolldine.N ................................
31 OH and Grease .......................................
32 Oxygen, Dissolved .................................
33 Parathlon ................................................
34 Pentachlorobenzene ..............................
35 pH ...........................................................
36 Phosphorus Elemental ...........................
37 Phosphate Phosphorus ..........................
38 Solids Dissolved and Salinity .................
39 Solids Suspended and Turbidity ............
40 Sulflde-Hydrogen Sulflde .......................
41 Tainting Substances ..............................
42 Temperature ...........................................
43 Tetrachlorobenzene.1 .2,4.5- ..................
44 Tributyltln TBT ........................................
45 Trlchlorophenol.2,4.5- ............................

25550587
924163

55185
930552

7782447
56382

608935

7723140

7783064

95943

95954

70 .................... 14.000 .............
0.0064* ........... 0.587* .............
0.0008A ........... 1.24A ...............
001fi 919

NARRATIVE STATEMENT— SEE DOCUMENT *
WARMWATER AND COLDWATER MATRIX— SEE DOCUMENT °

0.065' .............. 0.013' .............. ......................... . .. .

......................... 6.5-9p .............

NARI
......................... .........................

NARF
2 0 F'"

......................... 6.5-8.5p.* .......

......................... 0.1 "••« ..............
WIVE STATEMENT— SEE DOCUH

ATIVE STATEMENT— SEE DOCUW
....................... 20F.H

3.5E ................. 4.1 E .................
5-9 .................. .........................

yiENT
250,000A ......... .........................

ENTP

NARRATIVE STATEMENT— SEE DOCUMENT
SPECIES DEPENDENT CRITERIA— SEE DOCUMENT "

......................... ......................... ......................... ............ 9 .IE ?QE
0.46N ............... 0.063N ............. 0.37N ............... 0.01QN .............

2,600B^E .......... 9,800n-B ..........

Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
IRIS 03/01/88
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
IRIS03/01/91
62 PR 42554
IRIS 03/01/88

oooo

Footnotes:
A This human health criterion Is the same as originally published In the Red Book which predates the 1980 methodology and did not utilize the fish Ingestlon BCF approach. This same cri-

terion value is now published in the Gold Book
"The organoleptic effect criterion Is more stringent than the value presented In the non priority pollutants table.
CA more stringent Maximum Contaminant Level (MCL) has been issued by EPA under the Safe Drinking Water Act. Refer to drinking water regulations 40 CFR 141 or Safe Drlnklna

Water Hotline (1-800-426-4791) for values.
D According to the procedures described In the Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses, except possibly

where a very sensitive species Is important at a site, freshwater aquatic life should be protected If both conditions specified in Appendix C to the Preamble—Calculation of Freshwater Am-
monia Criterion are satisfied.

"This criterion has been revised to reflect The Environmental Protection Agency's q1* or RID, as contained in the Integrated Risk Information System (IRIS) as of April 8, 1998. The fish
tissue bioconcentratlon factor (BCF) used to derive the original criterion was retained In each case.

(•The derivation of this value Is presented In the Red Book (EPA 440/9-76-023, July, 1976).
°Thls value Is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of

Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was Issued in one of the following criteria documents: Aluminum (EPA 440/5-86-008); Chloride (EPA 440/5-88-001);
Chloropyrifos (EPA 440/5-86-005).

"This CCC Is based on the Final Residue Value procedure In the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines In 1995 (60 FR 15393-15399,
March 23, 1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.

1 This value Is expressed In terms of total recoverable metal in the water column.
'This value Is based on a 304(a) aquatic life criterion that was issued In the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water (EPA-

820-B-96-001). This value was derived using the GLI Guidelines (60 FR 15393-15399, March 23, 1995; 40 CFR 132 Appendix A); the differences between the 1985 Guidelines and the
GLI Guidelines are explained on page Iv of the 1995 Updates. No decision concerning this criterion was affected by any considerations that are specific to the Great Lakes.

K According to page 181 of the Red Book: For open ocean waters where the depth is substantially greater than the euphotic zone, the pH should not be changed more than 0.2 units from
the naturally occurring variation or any case outside the range of 6.5 to 8.5. For shallow, highly productive coastal and estuarlne areas where naturally occurring pH variations approach the
lethal limits of some species, changes In pH should be avoided but In any case should not exceed the limits established for fresh water, i.e., 6.5-9.0.

L There are three major reasons why the use of Water-Effect Ratios might be appropriate. (1) The value of 87 ng/1 Is based on a toxlclty test with the striped bass In water with pH=6.5-6.6
and hardness <10 mg/L. Data In "Aluminum Water-Effect Ratio for the 3M Plant Effluent Discharge, Mlddleway, West Virginia" (May 1994) Indicate that aluminum Is substantially less toxic
at higher pH and hardness, but the effects of pH and hardness are not well quantified at this time. (2) In tests with the brook trout at low pH and hardness, effects increased with Increasing
concentrations of total aluminum even though the concentration of dissolved aluminum was constant, Indicating that total recoverable Is a more appropriate measurement than dissolved, at
least when partlculate aluminum Is primarily aluminum hydroxide particles. In surface waters, however, the total recoverable procedure might measure aluminum associated with clay par-
ticles, which might be less toxic than aluminum associated with aluminum hydroxide. (3) EPA is aware of field data indicating that many high quality waters in the U.S. contain more than 87
ug aluminum/L, when either total recoverable or dissolved Is measured.

«U S EPA. 1973. Water Quality Criteria 1972. EPA-R3-73-033. National Technical Information Service, Springfield, VA.; U.S. EPA. 1977. Temperature Criteria for Freshwater Fish: Pro-
tocol and Procedures. EPA-600/3-77-061. National Technical Information Service, Springfield, VA.NThls value was announced (62 FR 42554, August 7, 1997) as a proposed 304(a) aquatic life criterion. Although EPA has not responded to public comment, EPA Is publishing this as a
304(a) criterion In today's notice as guidance for States and Tribes to consider when adopting water quality criteria.

°U S EPA 1986. Ambient Water Quality Criteria for Dissolved Oxygen. EPA 440/5-86-003. National Technical Information Service, Springfield, VA.
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NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR ORGANOLEPTIC EFFECTS

Pollutant

1 Acenaphthene ....................................................................................................................
2 Monochlorobenzene ..........................................................................................................
3 3-Chlorophenol ..................................................................................................................
4 4-Chlorophenol ..................................................................................................................
5 2,3-Dichlorophenol .............................................................................................................
6 2,5-Dfchlorophenol .............................................................................................................
7 2,6-Dichlorophenol .............................................................................................................
8 3,4-Dichlorophenol .............................................................................................................
9 2,4,5-Trichlorophenol .........................................................................................................
10 2,4,6-Trichlorophenol .......................................................................................................
11 2,3,4,6-Tetrachlorophenol ................................................................................................
12 2-Methyl-4-Chlorophenol .................................................................................................
13 3-Methyl-4-Chlorophenol .................................................................................................
14 3-Methyl-6-Chlorophenol .................................................................................................
15 2-Chlorophenol ................................................................................................................
16 Copper .............................................................................................................................
17 2,4-Dichlorophenol ...........................................................................................................
18 2,4-Dimethylphenol ..........................................................................................................
19 Hexachtorocyclopentadiene .............................................................................................
20 Nitrobenzene ....................................................................................................................
21 Pentachlorophenol ...........................................................................................................
22 Phenol ..............................................................................................................................
23 Zinc ..................................................................................................................................

CAS No.

208968
108907

106489

95954
88062

59507

95578
744058
120832
105679
77474
98953
87865

108952
7440666

OrganoleptJc
effect criteria

Gig/U
20
20
0.1
0.1
0.04
0.5
0.2
0.3
1
2
1

1800
3000

20
0.1

1000
O Q

400
1

30
30

300
5000

FR cite/source

firvlH Rnnir

Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
finlrl Rnnk
firJH Rnnk

Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
45 FR 79341

General Notes:
1. These criteria are based on prganoleptic (taste and odor) effects. Because of variations in chemical nomenclature systems, this listing of

pollutants does not duplicate the listing in Appendix A of 40 CFR Part 423. Also listed are the Chemical Abstracts Service (CAS) registry num-
bers, which provide a unique identification for each chemical.

National Recommended Water Quality Criteria
Additional Notes

1. Criteria Maximum Concentration and Criterion Continuous Concentration
The Criteria Maximum Concentration (CMC) is an estimate of the highest concentration of a material in surface water to which

an aquatic community can be exposed briefly without resulting in an unacceptable effect. The Criterion Continuous Concentration
(CCC) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed
indefinitely without resulting in an unacceptable effect. The CMC and CCC are just two of the six parts of a aquatic life criterion;
the other four parts are the acute averaging period, chronic averaging period, acute frequency of allowed exceedence, and chronic
frequency of allowed exceedence. Because 304 (a) aquatic life criteria are national guidance, they are intended to be protective of
the vast majority of the aquatic communities in the United States.

2. Criteria Recommendations for Priority Pollutants, Non Priority Pollutants and Organoleptic Effects
This compilation lists all priority toxic pollutants and some non priority toxic pollutants, and both human health effect and

organoleptic effect criteria issued pursuant to CWA §304(a). Blank spaces indicate that EPA has no CWA §304(a) criteria recommenda-
tions. For a number of non-priority toxic pollutants not listed. CWA §304(a) "water + organism" human health criteria are not available,
but, EPA has published MCLs under the SDWA that may be used in establishing water quality standards to protect water supply
designated uses. Because of variations in chemical nomenclature systems, this listing of toxic pollutants does not duplicate the listing
in Appendix A of 40 CFR Part 423. Also listed are the Chemical Abstracts Service CAS registry numbers, which provide a unique
identification for each chemical.

3. Human Health Risk
The human health criteria for the priority and non priority pollutants are based on carcinogenicity of 10 ~6 risk. Alternate risk

levels may be obtained by moving the decimal point (e.g., for a risk level of 10-5, move the decimal point in the recommended
criterion one place to the right).

4. Water Quality Criteria Published Pursuant to Section 304(a) or Section 303(c) of the CWA
Many of the values in the compilation were published in the proposed California Toxics Rule (CTR, 62 FR 42160). Although

such values were published pursuant to Section 303(c) of the CWA, they represent the Agency's most recent calculation of water
quality criteria and thus are published today as the Agency's 304 (a) criteria. Water quality criteria published in the proposed CTR
may be revised when EPA takes final action on the CTR.

5. Calculation of Dissolved Metals Criteria
The 304 (a) criteria for metals, shown as dissolved metals, are calculated in one of two ways. For freshwater metals criteria that

are hardness-dependent, the dissolved metal criteria were calculated using a hardness of 100 mg/1 as CaCOa for illustrative purposes
only. Saltwater and freshwater metals' criteria that are not hardness-dependent are calculated by multiplying the total recoverable
criteria before founding by the appropriate conversion factors. The final dissolved metals' criteria in the table are rounded to two
significant figures. Information regarding the calculation of hardness dependent conversion factors are included in the footnotes.

6. Correction of Chemical Abstract Services Number
The Chemical Abstract Services number (CAS) for Bis(2-Chloroisopropyl) Ether, has been corrected in the table. The correct CAS

number for this chemical is 39638-32-9. Previous publications listed 108-60-1 as the CAS number for this chemical.
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7. Maximum Contaminant Levels
The compilation includes footnotes for pollutants with Maximum Contaminant Levels (MCLs) more stringent than the recommended

water quality criteria in the compilation. MCLs for these pollutants are not included in the compilation, but can be found in the
appropriate drinking water regulations (40 CFR 141.11-16 and 141.60-63), or can be accessed through the Safe Drinking Water Hotline
(800-426-4791) or the Internet (http://www.epa.gov/ost/tools/dwstds-s.html).

8. Organoleptic Effects
The compilation contains 304 (a) criteria for pollutants with toxicity-based criteria as well as non-toxicity based criteria. The basis

for the non-toxicity based criteria are organoleptic effects (e.g., taste and odor) which would make water and edible aquatic life
unpalatable but not toxic to humans. The table includes criteria for organoleptic effects for 23 pollutants. Pollutants with organoleptic
effect criteria more stringent than the criteria based on toxicity (e.g., included in both the priority and non-priority pollutant tables)
are footnoted as such.

9. Category Criteria
In the 1980 criteria documents, certain recommended water quality criteria were published for categories of pollutants rather than

for individual pollutants within that category. Subsequently, in a series of separate actions, the Agency derived criteria for specific
pollutants within a category. Therefore, in this compilation EPA is replacing criteria representing categories with individual pollutant
criteria (e.g., 1,3-dichlorobenzene, 1,4-dichlorobenzene and 1,2-dichlorobenzene).

10. Specific Chemical Calculations

A. Selenium
(1) Human Health

In the 1980 Selenium document, a criterion for the protection of human health from consumption of water and organisms was
calculated based on a BCF of 6.0 L/kg and a maximum water-related contribution of 35 Hg Se/day. Subsequently, the EPA Office
of Health and Environmental Assessment issued an errata notice (February 23, 1982), revising the BCF for selenium to 4.8 L/kg.
In 1988. EPA issued an addendum (ECAO-CIN-668) revising the human health criteria for selenium. Later in the final National
Toxic Rule (NTR. 57 FR 60848), EPA withdrew previously published selenium human health criteria, pending Agency review of
new epidemiological data.

This compilation includes human health criteria for selenium, calculated using a BCF of 4.8 L/kg along with the current IRIS
RfD of 0.005 mg/kg/day. EPA included these recommended water quality criteria in the compilation because the data necessary for
calculating a criteria in accordance with EPA's 1980 human health methodology are available.

(2) Aquatic Life
This compilation contains aquatic life criteria for selenium that are the same as those published in the proposed CTR. In the

CTR, EPA proposed an acute criterion for selenium based on the criterion proposed for selenium in the Water Quality Guidance
for the Great Lakes System (61 FR 58444). The GU and CTR proposals take into account data showing that selenium's two most
prevalent oxidation states, selem'te and selenate, present differing potentials for aquatic toxicity, as well as new data indicating that --*•'
various forms of selenium are additive. The new approach produces a different selenium acute criterion concentration, or CMC. depending
upon the relative proportions of selenite. selenate. and other forms of selenium that are present

EPA notes it is currently undertaking a reassessment of selenium, and expects the 304 (a) criteria for selenium will be revised
based on the final reassessment (63 FR 26186). However, until such time as revised water quality criteria for selenium are published
by the Agency, the recommended water quality criteria in this compilation are EPA's current 304 (a) criteria.

B. 1.2.4-Trichlorobenzene and Zinc
Human health criteria for 1,2,4-trichlorobenzene and zinc have not been previously published. Sufficient information is now available

for calculating water quality criteria for the protection of human health from the consumption of aquatic organisms and the consumption
of aquatic organisms and water for both these compounds. Therefore, EPA is publishing criteria for these pollutants in this compilation.

C. Chromium (III)
The recommended aquatic life water quality criteria for chromium (HI) included in the compilation are based on the values presented

in the document titled: 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water, however,
this document contains criteria based on the total recoverable fraction. The chromium (HI) criteria in this compilation were calculated
by applying the conversion factors used in the Final Water Quality Guidance for the Great Lakes System (60 FR 15366) to the
1995 Update document values.

D. Ether. Bis (Chloromethyl), Pentachlorobenzene. Tetrachlorobenzene 1.2,4.5- Trichlorophenol
Human health criteria for these pollutants were last published in EPA's Quality Criteria for Water 1986 or "Gold Book". Some

of these criteria were calculated using Acceptable Daily Intake (ADIs) rather than RfDs. Updated ql*s and RfDs are now available
in IRIS for ether, bis (chloromethyl), pentachlorobenzene, tetrachlorobenzene 1,2,4.5-. and trichlorophenol. and were used to revise
the water quality criteria for these compounds. The recommended water quality criteria for ether, bis (chloromethyl) were revised
using an updated ql*, while criteria for pentachlorobenzene. and tetrachlorobenzene 1,2,4.5-, and trichlorophenol were derived using
an updated RfD value.

E.PCBs
In this compilation EPA is publishing aquatic life and human health criteria based on total PCBs rather than individual arochlors.

These criteria replace the previous criteria for the seven individual arochlors. Thus, there are criteria for a total of 102 of the 126
priority pollutants.

Dated: October 26, 1998.
J. Charles Fox, ""^
Assistant Administrator, Office of Water,
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Appendix A—Conversion Factors for Dissolved Metals

Metal

Arsenic ....................................................................................................
Cadmium ................................................................................................

Chromium III ...........................................................................................
Chromium VI ...........................................................................................
Copper ....................................................................................................
Lead .. . ...................... .............. ........

Mercury ...................................................................................................
MirJra!

Selenium .................................................................................................
Cilvror

Tirv*

Conversion fac-
tor freshwater

CMC

1.000 ................
1.138672-tOn

hardness)
(0.041838)]

0.316 ................
0.982 ................
0.960 ................
1.46203-[(ln

hardness)
(0.145712)]

085
0.998 ................

085
0.978 ................

Conversion fac-
tor freshwater

CCC

1.000 ................
1.101672-{(ln

hardness)
(0.041838)]

0.860
0962
0960
1 .46203-[(ln

hardness)
(0.145712)]

0.85 ..................
0.997 ................

0.986 ................

Conversion fac-
tor saltwater

CMC

1.000
0.994

0.993
0.83
0.951

0.85
0.990
0.998
0 85
0.946

Conversion fac-
tor saltwater

CCC

1.000
0.994

0.993
0.83
0.951

0.85
0.990
0.998

0.946

Appendix B—Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent

Chemical

Cadmium ......................................

Chromium III .................................
Copper ..........................................
Lead ..............................................

Nickel ............................................
Silver .............................................
Tirv

mA

1.128

0.8190
0.9422
1.273

0.8460
1.72
0.8473

DA

-3.6867

3.7256
-1.700
-1.460

2.255
-6.52

0.884

me

0.7852

0.8190
0.8545
1.273

0.8460

0.8473

be

-2.715

0.6848
-1.702
-4.705

0.0584

0.884

Freshwater conversion factors (CF)

Acute

1.136672-{ln(hard-
ness)(0.041838)]

0.316 ........................
0.960 ........................
1 .46203-[ln (hard-

ness)(0.145712)]
0.998 ........................
0.85
0.978 ........................

Chronic

1.101672-{ln(hard-
ness)(0.041838)]

0.860
0.960
1.46203-[ln(hard-

ness)(0.145712)]
0.997

0.986

Appendix C—Calculation of Freshwater Ammonia Criterion
1. The one-hour average concentration of total ammonia nitrogen (in rng N/L) does not exceed, more than once every three years

on the average, the CMC calculated using the following equation:

CMC = - 0.275 39.0
1 + 107.2W-pH 1 + 10PH-7.204

In situations where salmonids do not occur, the CMC may be calculated using the following equation:

CMC= °^.pH+
 5*4

7204

2. The thirty-day average concentration of total ammonia nitrogen (in mg N/L) does not exceed, more than once every three
years on the average, the CCC calculated using the following equation:

ccc = 0.0858 3.70
+ 107.688-pH 1 + 1()pH-7.688

Editorial Note: FR Doc. 98-30272 was originally published as Part IV (63 FR 67548-67558) in the issue of Monday, December
7. 1998. At the request of the agency, due to incorrect footnote identifiers in the tables, the corrected document is being republished
in its entirety.
[FR Doc. 98-30272 Filed 12-4-98; 8:45 am]
BILUNG CODE 1505-01-0
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